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fSeneral Hatters, n^ean Value of Periodic Functions. — Na« 

picrsky(l) has communicated a, process of deducing the mean value 
of a periodic function sfrom an incomplete s*ries of observations, to 
whieli process Paucker(2) eatablishes a prior claim, iijasmuch as he 
proves that he was the first to m^e it public(3). Paucker makes 
use of this opjjcrtunity to show the superiority of his. method over 
the more indirect one of Bessel(4), according to which, to obtain the 
mean of the whole, the missing observations have to be calculated 
(by the method of least squares) from existing ones which differ 
equally from each other in point of time ; he farther uses it to prove 
how much quicker the cud is obtained by his process th^n by Planta- 
mour’s modification(5)«of that of Bessel. Fiq^lly,* Paucker seizes 
the opportunity to give a general review of his calculus of compensa- 
tions, which, though already published(6), has been hitherto confined 
to a narrow circle of readers. . 

Pbysicai Central Observatory. — Farther intelligence regarding the 
Russian Central Observatory at Petersburg, mentionM mthe Report 
of last year(7), has been given by Kupffer(8), accompanied |jy an 
interesting review of the gradual development of t^ie simulta^ous 
meteorological and magnctical observations over the entire earth. 

molecular Actions. Pbenomena of Capillarity. — It is. known 
that the form of the free surfi^e assumed by v^iy small masses of 

(1) Petersb. Acad. Bull. VIII, 321 j Compare also Erman (Arch, fur wissensch. 

‘ Kunde v. Bussland, 1847, VI) and Lloyd (Annual Report f. 1849, III, 1). 

(2) Petersb. Acad. Bull. IX, 113. 

(3) Arbeiten d. Kurland. Gesellsch. f. Lit. u. Kunst, No. VI, 97 ; IX. • 

(4) Schumacher’s astron. Nachr. 1828„No. 136. 

(h) Arch. Ph. Nat. XIV, 7. 

(6) Arbeiten d. Kurland. Gesellsch. f. Lit. u. Kunst, No. VI, VIII, IX.’ 

(7) Annual Report for 1849, III, 2. 

(8) Arcji. Ph. Nat. XV, 18 from Schumacher’s astron. Nachr. 1850, No. 726. 

VOL. IV. B 


General 

matters. 

Meaii^ 
value of 
periodic 
functions. 



2 


PHYSICS AND PHYSICAL CHEMISTRY. 


M 0 1 e c u - 
1 a*r 

ac t! ona* 

Ph enome- 
na of ca- 
pillarity. 


fluids, in consequence of the action of their molecular forces, is 
considerably modified, in large masses, by the weight of the latter. 
To neutralise the action of gravity, and at the same time to pi*eserve , 
the freedom of the fluid to assume any form due to other forces to 
which it is subjected. Plateau has implied a method peculiar to 
himsclf(l). He inlroduccs olive oil into a mixture of, water and 
alcohol of precisely the sam^e density &s the oil. The oil,, suspended 
in this mixtuVe, bbhaves arf if it had no weight. In order to obseive 
the figure ofSeqmlibriom formed by the oil, in its true shape, thb 
fluid is introduced into a vessel whose opposite' slitles arc formed of 
parallel plates of mirror glass,- the plates being united by a metallic 
frame. ' t ‘ > v , 

In this way Plateau immediately obtained a- sphere of 1 decimetre 
diameter. The limits of the. vessel alone prevented him from ex- 
ceeding this' magnitude. '' 

To form a fluid cylinder, two thin tKscs of iron were placed 
parallel to each other in the, mixture, like the bases of a right 
cylinder. Between the' discs a quantity of oil was introduced suffi- 
cient to form t the cylinder; its eycess'was carefully sucked up by 
means ^f a pipette, or else the discs were slou ly removed to a greater 
distance from each other. The fluid assumed a complete cylindrical 
foiTii, even with a diameter of 7 centimetres and a distance of 1 1 cen- 
timetres between the discs. 

When rings of iron-wii'c w'ere substituted for the discs, a cylinder 
was formed, the ends or bases of which wei’e segments of spheres. 

According to the genei'at laws of capillary action, the curvature of 
the free sui’face of a fluid mass, operated on solely by its own mole- 
cular forces, must, in the case of equilibrium, satisfy the equation 

1 1 

wher^ R denote the greatest and the least radii of curvature, 

and C is a constant. Now, for all points of the cylindrical surface 
we jyive R equal to the i*adius of the transverse section of the 
cylindci> and Rf, as the radius of curvature of a straight line, 
infinite. At all points of a sjihcrical surface we have R = R. Prom 
this,* it follows that the radius of the sphere, a portion of which is 
formed by the sw^'ing out of the bases of the cylinder just described, 
must be equal to the diameter* of ^^lic cylinder. The height of the 
spherical segment above the base of the cylinder is easily calculated 
•from this. Por a cylinder of 35""“-7 radius the height ought to be 
9"“"‘56. measurements made with a cathetometer. Plateau 

found intone experiment and in another 9'"’”'61. Hence, 


Tl) Pogg. Ann. LXXXII, 387; Ann. Ch. Phys. [3] XXX, 203; Ann. Ch. Pharni. 
LXXVIII, 157 ; extract from the Memoires de T Academic de Bruxelles, XV[ u. XXIIL 
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these results shpw, on, a large scale, a coincidence# of theory and Moiecu- 
expcrim^nt, which has hitherto been observed in the case of so-called act\Vn». 
capillary effects alone. ' pbenome- 

In the manner before descybed. Plateau has obtained bodies of 
different shapes enclosed hy plane surfaces. Tob form any required 
figure, it k only necessary tq construct its edges with iron-wire. 

In {his way, for example, he ob.t^ins a flui^ cube oij7 centimetres the 
s^ide. If the point of a pi[)ette be sunk through any^of the plane 
surfaces of a fluid^golyhcdron, and tlie fluid* be sucked up, all the 
sides of the body sink in simultaneously, whilq the fluid remains 
attached to its wire scaffolding ; we firialfy obfain a numbej* of fluid 
leaves united together, symmetrically arranged, and each of which 
proceeds from one of ^he wires, • • 

* The fluid cylinder retains its form*jjft*obably in allcasce where t*hc 
ratio of the length of th^ cylinder to its diameter does not exceed 
a certain quantity uhicli lies between 3 and 3*G. When, how- 
ever, this*ratio is exceeded, the cylimkical si^rface is drawn together 
in one place and swells out ajf another; and JLliis change, having once 
commenced, proceeds at an accdicrated rate, so that* the mass is 
speedily divided into two distinct portions. It was impossible to 
obtain fluid cylinders of greater length in the manner above indicated. 

Now as the cylinder, whatever be its length, is, according to the laws 
of capillarity, a figure of equilibrium, it must be concluded that this 
equilibrium beyond the ratio 1 : 3, or at most 1 : 3*6, of diameter to 
length, is not permanent. 

By the application particular means, riatcau*lms succeeded in 
obtaining cylinders whose length has a much grcati r ratio to thcf 
diameter than the above. When left tranquilly to tbrniselvcs, Imw^- 
cver, they soon fall into a scries of drops. Thus an iron-wire melted 
by the electric current, possesses no permanence of form, but divides 
itself into a scries of little spheres. 

With refei’cncc to Plateau’s experimental inquiries Ilage^ has 
attempted to determine by calculation the ratio of the diameter of a 
stable cylinder to its length ; and has found it to be tfigj: of a 

result which diverges from that of Platcau(l). The latter has, 
however, shown that the assumption on which this calcnlatiopii is 
based is not quite correct, and gives for the true ^.^lue of the limit of 
stability the expression 1 :3Td. •(2). ♦ 

RcNoiiition of a Fluid Vein Into nrops. — Plateau applied his 

experiments on the limit of stability of a fluid cylinder to explain the^ 
phenomena exhibited by a cylindrical jet of water, and draws the 
inference that the latter, during its motion, must exhibit a scries of 


l) Berl. Aca(l Bcr. November, 1849 ; Porr, Ann. LXXX, 595. 

;2) Pogg. Ann. LXXX, 566. 
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contractions and protuberances at distances proportiojial to tbe thick- 
ness of the jet, and hence that we must finally ai'rive at a point where 
the jet is resolved into a series of isolated sphcres(l). Plateau, it 
will be seen, assumes that the modification of the sha})C of the cylinder 
commences in the itnmediate vicinity of the orifice, although it is at 
first scarcely perceptible. In the discussion of the subject, howeycr, 
he makes no ^atteippt to assign a cause to -which the disturbance of the 
equilibrium of the cylinder so goon after its formation can be referred- 
For although’ it is proved by his beautiful experiments that a fluid 
cylinder possesses stability only within narrow limits, it does not there- 
fore follow, that the Squilibrmm of a long cylinder must cease of 
itself, becadsc it is not permanent, but simply that it is Kablc to be 
'destroyed by the slightest cktenor influence. *An external cawsc is 
necessary, the action of whichfr as shown by the peculiar deportment 
of the jet, must be very regularly periodic. , 

A fluid vein passing downward from a circular orifice in the bottom 
of a thin vessel consists,^ as is Irtiown, of two portions of very different 
characters. That neaTest the orifice is clear, transparent, apparently 
tranquil, exhibiting in fact the»app6arance of a glass rod of gradually 
decreasing thickness ; the other portion appears tui’bid, restless, and 
exhibits protuberances of varying form and position. Similar protu- 
berances are observed at the lower end of the clear portion of . the 
vein, and they sometimes appear farther up, even in the vicinity of 
the orifice. 

When the superior portion of the ^'cin is suffered to strike against 
a thin disc, oi^ against the bottom of a thini/vessel which is held in 
4he hand, the sensation experienced is, with rare interrujitions, that 
of a steady continuous pressure. The magnitude of the pressure is 
so constant that it caq be determined by a balance. If, however, the 
metallic* disc be held in the turbid portion of the vein, a series of 
shocks is experienced, the succession of which is so speedy and regular 
I as tojkcncratd a distinct tone. 

Savart(2), as is known, was the first to prove (in 1833) that the 
limpifl pprtioii only of the vein is continuous, while the turbid portion 
is made up of a series of drops, the apparent continuity being due to 
the feet that the drops succeed each other in intervals of time which 
are shorter than the^uration of their impression upon the retina. By 
means of an ingenious apparatus, he succeeded in neutralising this 
apparent permanence of impression, demonstrating at the same'time 
,the continuity of the upper portion of the vein, and its resolution into 
drops at the point of transition to the under portion. 


-0) Loc. cit. at page 2 (Pogg. Ann. LXXXII, 398; Ann. Ch. Pbys. [3] XXX, 
214). 

(2) An. Ch. Phys. [2] LIll, 337; Pogg. Apn. XXXIII, 451. 
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Last year anP apparatus was described by Hageb(l), which he RewiutioA 
applied to the counting of the drops and the determination of their *iuio 
size find distance. The sqpparatus consists of a pasteboard drum 
. covered with paper^ and •set ih uniform rotatory motion by means of 
a fly-wheel. When the required velocity of dotation is attained, 
the* jet, wfiich has been previously conducted by a groove, is per- 
mitted to fall upon the druija foi'a moment. If the limpid portion 
»f the vein strike the drum, the fluid* alwa^s^ distribu(|js itself as a 
very fine stripe, qcahe uniformly and without protuberances. When, 
however, the turbid portion is thus xegeive^ a* series of drops arc 
formed which Hagen assures us are quite sharply defiped and can 
be examined with the greatest precision /ind convenience. The drops 
follo^ each other with grfiat swiftness. With* a charge 9 lines in 
lieight, 80 drops might be counted itt'a second.. It would have* been 
interesting to compare tbe size of the drops with the height of the 
tone generated by the descending jet. Savart is known to have 
found that when the charge remains constant •the number of vibrations 
excited by the shocks of thc^ tur^jid vein is'inversely proportional to 
the diameter of the orifice j and when* the diameter remains constant, 
the number of vibrations is proportional to the square root of the 
charge. 

The length of the continuous portion of the vein was considered by 
Savart to be proportional to the square root of theeharge, and to the 
width of the orifice. This law is not corroborated by the observations 
of Hagen. As regards the pfbportion vidiere the \ydth of the orifice 
is changed, the divergence from Savart is indeed trifling. When, on 
the contrary, the orifice is unchanged, Hagen finds that the length 
of the limpid portion increases in such a manner wirii the height of 
the charge, that a constant quantity must be* always added, which 
expresses the length of the continuous part of the ^ein, anif remains 
even when the pressure is a minimum. To find the disjahee frqm the 
orifice of thc.place where the resolution into drops commences, Hagen* 
directs the hollow of a w’atch-glass against the jet. The profile.of the 
continuous portion is then seen sharply defined and darkly -coloured ; 
where the interruption commences the outline is indistinct and the 
colour brighter. Hagen himself, however, states that inasmuch as 
the jet is liable to be modified b^the slightest accidental circuiostance, 
this, as well as every other mode of measurement, must be attended' 
with great uncertainty. 

Tyndiill(2), has lately drawn attention to the fact that the resolu*- 
tion of the vein into drops is rendered very distinct when the descending 
fluid is momentarily illuminated by the electric spark. Li Repeating 


(1) Pogg. Anti. LXXVIII, 466. 

(2) Phil. Mag. [4] I, 105 ; Pogg. Ana. LXXXII, 302. 



6 


PHYSICS AND PHYSICAL CHEMISTRY. 


ll^esolutlon tins ex:periinent Buff fbund(l) that the light of the intefi'uptcd galvanic 
vein^^into current was peculiarly suited to the exhibition ol the phonoinoiion. 
drops, 'Pq break the current he made use of a small wheel indented i^t its 
cireumfercnce like the teeth of a saw. •With the axis of the wheel 
one pole of the batfciy was connected, and against its teeth a spring 
pressed which was connected with the other pole, and which, when the 
wheel was turned, *was forced to spriflg from tooth to tooth. In order 
to obtain in ^his way Sufficiently brilliant stream of light from a 
moderate number " of cells, it was found iiecessai^ to introduce a 
coil of wire into the'cirpuit. t By the light thus obtained, the vein forms 
a sharpH^d^fined shadow, which, received upon a white screen, reveals 
^atonce the natuie of the vem^and peimitsus even to follow "its details. 
Of. the descending drops some appear to* he almost spherical, others 
veiy <mucli Extended in lengtlP^^ others again flattened and broad. 
This corresponds peifectly with the vicTv of Saiart, accoiding 
±0 which the appaient piotubeiances in the turbid portion of the vein 
are due to the circumstance that the drops, aC the moment of their 
scpaiation, contact themselves in one dn^eetion and afterwaids cudea- 
lour, by their capillaiy action, 1o assume the spherical form, which, 
however, is not assumed until after a senes of periodic contractions 
and expansions. As these oscillations proceed sometimes m tlie 
general direction of the mass, sometimes in tlie opposite direction^ and 
always With gicat velocity, the consequenee is the tremulous motion 
which, under oidinaiy ciicuni'^tanccs, is obseived in the under poition 
of the vein, it the moment whentHe drop detaches itself from the 
continuous poition, the lower end of the liftter drawn out to a 
thiead which, m virtue of its cipillaiy action, spi mgs back against 
the thicker liqiAd stem, thus causing a wave-likc ]notuberaricc at the 
^ end of the limpid jioition which is distipctlj \isiblc by momentary 
illumination, an(l^ which contributes to the foimation and separation 
of thq dio])*. , These protubciances, which occur before the jet is 
Mnokeii, shovi themselves only at the lower end of the continuous vein 
who^: fhe outflow is uniform. Whenever they make their appearance 
ucai the orifice, which indeed is frequently the case, though a regular 
succession is not observed, it is a ceitam sign that a lupture of the 
\em lias occuircd at the place in question, m consequence of acci- 
dental causes. ^ 

Formation of »iii>iiies iii Water.— On the occasion of an inquiry 
into the motion of fluids, Magnus has endcavouied to explain the 
formation of the an -bubbles which are exhibited when one mass of 
water is poured into another (2). The phenomenon appeals to him to 
be due to^ the formation of a cavity at the place where the descending 
water meets the surface of the tranquil fluid. This cavity is covered 
upland air enclosed when the slightest motion is impaited to the 


(1) Ann. Ch. Pharm LXXVIII, 162. 


(2) Pogg Ann. LXXX, 12. 



MOLECULAR ACTIONS. 7 

surface, the air bfeing earned down thi*ough the liquid by the descend- Formation 

ing water. “n*water* 

In later and more extended investigation by Tyndall(l), this 
explanation has been rendered more complete. It is here proved 
that for the regular and permanent formation ftf the bubbles it is 
necessary that the uncontmuous portion of the vein shall be inter- 
sected by the surface of the jvatef into whi%h it falls. "When a vessel 
filled with water is so placed that thca surfiffcq of the fluid cuts the 
continuous portion the descending vein, if the latter flow tranquilly, 
not only are there no bubbles formed, J^ut the* water ^riscs at the 
bottom of the fluid column^ as it would do m tne caee of a glass rod. 

It is, however, only necessa^ry to pass thq blade of a knife tlirough the 
vein fo cause the generatioTi of bubbles. The ‘same result follo.ws 
whenever the \em is ruptured by shaViiig or any, other casise. 

Every heavy body, a grjhn of shot for example, thrown into water 
draws an air-bubble after it, evidently because the air enters the 
space opened by the pall^sage of the shot more*quickly than the water, 
until finally the space is enisioscij b) the it;turn of t^e fluid above. 

The same conditions exist m the discouneetcd portion of the vein ; the 
drops, although*scparated from each other by sensible intervals, follow 
in such quick succession that the water at the place of incidence is 
regularly driven downwards, thus causing an ascending motion of the 
liquid around. 

Single drops, or those which follow each other so slowly that they 
cannot prevent the Oscillation Of the surface at thtf ijlage of incidence, 
sink slowly and to nb great depth into th« water, forming no 
bubbles. 

Experlnientof Xieldcnfrost. (Spheroidal state). The property of 
many fluids to assume the form of drops upon red-hot surfaces has 
been the subject of several investigations during the past jear. 
Boutigny(2), whose peculiar mannei of explaining the^etpcriincnt of 
Lcidenfrost has been already reported(3), arrived at the contusion* 
that fluids in the spheroidal condition are repelled tp a certain disj^iicc 
from the heated suifacc underneath. As an additional proof of'the 
existence of this enigmatical repulsive force, he now adduces the fact 
that when placed upon a sieve of red-hot platmum-w ire, water, aWohol, 
ether and iodine, assume the spheroid^al foiin, and ^ not pass through 
the wire meshes (I), while the vapours of* these fluids pass through* 
readily. 

(1) Phil Mag [4] I, 105 ; Pogg. Ann LXXXII, 294. 

(2) Compt Rend. XXXI, 279; Inst. Ib50, 274; Bahinet’s Report m Compt. 

Rend. XXXI, 509. * * 

(3) Compare Animal Report for 1847 and 1848, I, 69; for 1819, III, 26. 

(4) The puority of observation is claimed by Zantedeschi m Compt. Hend. 

XXXI, 683; Bifiitigny's Reply m Compt, Rend. XXXI, 750; Compaie Muncke 
in Pogg. Ann. XIII, 248. 
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Experi. This ia itself truly interesting experiment, possesses, however, no 
Lerden^- Validity in the sense in which Boutigny applies it. With equal 
(Iphero- might it be asserted that mercury is repelled by silk, beca,usc it 

idai atate). does not pass through the gauze meshes of the latter. 

Per8on(l), althotigh agreeing with Boutigny as to the existence 
of an interval between the drop and the heated surface, contecids 
i^qinst the existence of force of repplsion. He had alrcady(2) 
given utteramie to the, cJpinioK. that the drop was borne by a layer of 
vapour, and he does not regard this opinion as vefuted by the fore- 
going experiment. .Hq endfavpurs on the contrary to prove, by direct 
determinations ofi. the pressure exerted by the vapour beneath the 
drop, that its tension, even l^etwecn the meshes.of the red-hot sieve, 

■ is sufficiently great to support the duid. ' ' 

Thp experiment of,roggenck,»rff(3), which shows that the electric 
current does not pass from the drop to the heated surface, speaks 
also in favour of the existence of an interval. Buff (4) has, however, 
shown that this experiment is not universally correct. In the case of 
large drops formed from good con^ductiog fluids in particular, the 
electric current, though certainljr diminished, is not interrupted. Other 
important grounds, however, can be adduced against'the notion that 
the insulation of the drop is the necessaiy cause of the phenomenon. 
Ether, as first observed by Legal (5), assumes on the surface of 
heated water or oil the same spheroidal shape as on a red-hot plate. 
It is here observed that the fluid on which the ether rests, bends all 
round the sphprqid, and thwt the latt(5r, like cvdVy other body which 
swims on the fluid hut ia not wet by it, is rejfiilled with violence from 
the wet walls of the vessel. 

If a tolerably large drop be formed in a red-hot silver basin, and a 
thick copper-wire be -passed through the drop untd it meets the 
' bottom, 'by regulating the fire, the fluid round the wet surface of the 
copper may 'be caused to bod, w'hile the surface of j;he basin remains 
•unmojistened as before. 

Si;]hnauss(6) and, before him, B()ttgcr(73, have described a very 
chairactei'istic ctar-likc form, which drops of considerable volume 
generally assume in large, flat, metallic basins heated to redness. The 
formfir, who Observed the fact most acourat«‘ly, finds that the star 
always consists of ^ even number of rounded protuberances, and that 
the entire phenomenon is *due to the* formation of stationary undula- 
tions. This formation of undulations presents a difficulty, if we do 

(1) Compt. Rend. XXXI, 899. 

(2) Comnt. Rend. XV, 492 ; Pogg. Ann. LVII, 292. 

(3) Pogg. Ann. LII, 539. 

.(4) Ann Ch. Pharm. LXXVII, 1. 

(3) Gk>inpt. Rend. XXX, 182. 

Pogg Ann. LXXIX, 432. - 

(7) J- Pr. Chem. X, 108 ; Comp. Pogg. Ann LXXXI, 320. 
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not suppose the •drop to rest upon the bottom of the* vessel, so that 
the vapour generated at its under surface cannot freely escape, but 
mustj^as it were, force a way for itself, in doing which it must move 
the fluid before it in the same* direction, and thus compel the drop to 
bend at other places. * • 

IJuff (1) finds the origin of the spheroidal state, on hot surfaces, in 
an alteration of the ratio (jf thb attractfsn exerted by the surface 
upon the fluid particles to the attractiou of th6 Jatter for ^ach other. 

The adhesion between the walls of a vessel and tlie fluid within it 
is diminished when the temperature is increascgl, as also the cohesion 
of the fluid. That water wets the surface of a vesacl is Igiown to be 
due to the* fact that .the attraction between the vessel and the fluid 
particles is greater than the*£fttraction-of the latter *for each other. This 
excess generally continues to exist when the fluid and tht vessel are 
uniformly heated. The ioterior surface of an evaporating basin pos- 
sesses a temperature only a little exceeding that of the boiling fluid 
which wets it. If, however, this intenor surface can be heated con- 
siderably higher than the fluid, Jhe force of adhesion #nust diminish 
more quickly than the cohesion of the ffiiid. Sooner or later, therefore, 
a temperature #ill be attained at which the cohesion surpasses the 
adhesion, and consequently, according to the known laws of capillarity, 
the spheroidal shape will be assumed, and the wetting of the surface 
cease. 

From this point of view we arc able to understand why it is that 
the experiment of Leidcnfi-osl^ though succeeding Ayth vai’ious kinds 
of fluids, is capable of facing made only with auch as form vapours, 
and which therefore cannot in open vessels be heated beyond a certain 
temperature ; why it is that the experiment does not succeed with’the 
fatty oils ; why it is that the temperature of the plate with difierent 
fluids, which are to assume the spheroidal shape, peed not be the 
same, but is so related to the boiling points of the fluids Chat it, must 
always be greater than the latter. > 

A fluid in the spheroidal state, though resting upon the suxfece 

beneath it, is not however in intimate contact with the Surface. The 

transmissidh of heat is thus rendered more difficult, similar to the 
passage of electricity under the same circumstances. It is.not, how- 
ever, the less true that the evaporating drop abst acts a considerable 
quantity of heat from the surface undcnleath, ana hence it is that 
vessels of good conducting metal arc best suited for the experiment of 
Leidenfrost. 

Fiery orUeai. — Boutigny, as before mentioned(2), has introduced 
anew into the domain of physics the remarkable fact thqj naked 
portions of the human body may be brought for a moment into contact 
with intensely heated metals (the fiery ordeal of the ancients) without 


(1) Loc* cit. p. 8. (2) Annual Report for 1849, III, 26. 


Experi- 
ment of 
Leiden- 
frost. 
(iSphero- 
idal state) 
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Fiery or- suffering injtfry* ; he explains the fact by shoving thaf the moisture of 
^***’ the hand does not wet a glowing metallic surface. His experiments 
have been since repeated and con'oborated in various places. 

To execute the experiment without danger, Come(l) recommends 
the precaution of Removing the layer *of oxide which might readily 
attach itself to the skin. When, previous to immersion, he moistened 
his. hand with fluid sulphurous acid, he /.‘xperieuced in melted lead, 
and even in flased iron, f5ie sensation of cold. A similar result waS 
obtained by Legal (2), when, before introduciil^ his hand into the 
lead-bath, he had moistenqd- it with ether. A moditication of the 
experiment f described by Legal(3), consists in the immersion of the 
hand moistened by ether in hijiling water. 


niffitsion of lilQulds. — ^By the diffusion df liquids, Graham denotes 
the passage of a substance out of a fluid in which it is held ui solution 
into a farther quantity of the same fluid, or the voluntary distiibution 
of a soluble substance m^the dissolving iliedium. In connection with 
this subject, Graham has recently published some extensile le- 
searches(4), the principal results of which we will here endeavour to 
describe. 

Graham in the first place directs attention to the fact, that not 
only the quantity of the dissolved substance, but also the force with 
which the medium holds the bodj- in solution, must be t.iken into 
account. The»la+tcr force fliay be different in solutions w hich contain 
equal quantities of solid substance ; thus, for example, salts of equal 
solubility are removed by charcoal in diffcient propoitions from 
aqueous solutions. 

The diffusion of catbonic acid in water proceeds but slowly. Of 
two bottles jsvhoae mouths weie ground down so as exactly to fit each 
others the under one was filled with water containing carbonic acid, 
the upper one with distilled water. Even alter several dajs the water 
und&mcath was still much richer in aeid than that above. From 
aqueous ‘solutions carbonic acid diffused during a ceitam time into 
pure, water m the same proportion as into water which contained 
absorbed nitrous oxide. 

Mechanical nu]j^ig mu^ of course be distingmshcd from the pure 
action of diffusion ; the mechanical mixture of a solution with a fluid 
placed above it by change of temperature, trifling shocks, &c., is not 


(1) Compt. Rend. XXX, 298. 

(2) Compt Rend. XXX, 451. 

(3) Compt. Rend. XXX, 182. 

(4) Philos. Transactions for 1850, I, 1; Phil. Mag [3] XXXVII 181, 254, 341; 
Chem. Soc. Qu. J. Ill, 257 ; Ann. Ch. Pharm. LXXVII, 56, 129 *, Ann. Ch. Phys. 
[3] XXIX, 197 ; a short abstract in Phil. Mag. [3] XXXVI, 139*; ArcU Ph. Nat. 
xni, 217. 
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to be dreaded if tKe $p. gr. of the solution is only greater than niffurion 
that of thcflmdplaeedaDOve.it. (Graham executed allhisexperi- 
ments^t the most equable temperatures possible.) 

Different salts in solutions of^equal sp. gr.diflfuse' differently through 
water in the^same time. Glasses of the most similar shapes possible, 
capable of containing 6 ounces of water, were filled to the neck with 
solutions of different salts, the' Sp. gr. o> the solutions (with the 
exception of that of chloride of potassium Vbich was^l’78), being 
1'200, and rendered Completely full by the careful addition of di- tilled 
water; they were then placed in a larger- vessel #uto which a quantity 
of water, about 5 times the «rolume of the solution, was pomjed, so that 
the water stood about .an inch above eve%y glass. The diffusion p»o- 
ceeded during twenty-seven days from Jhc solution in the glasses into 
the surrounding w'ater, the tcinpcratuae being 19« ; the glasses were 
then covered with plates f>f glass, removed from the vessel, and the 
quantity of the substance diffused in ^e latter determined. In the 
following table, A denofes the quantity of the’subslance contained in 
lOO parts of water in the original, solution ; "B the quantity of sub- 
stance (in grains) which, at the conclusion of the e.xperiinent, was 
found in the surfouuding water (the salts made use of were free from 
water.) 

A . B A B 

C^jloridc of sodium . . 34-2 269’8 Acid sulph. of potassa . 31-9 319-0 

II>dratcd nitric acid. . 37-9 581-2 Nitrate of soda . . . 32-4 260-2 

Hydrated sulpli. acid . 29*0 455*# Siilph. f^iAagncsia » . 22*4 93*9 

Chlor. of potassium . . 3^9 320*3 Sulph. of copper . ^ ? 21*6 77*5 

All experiments on the diffusion of salts and other substances were" 
carried out in a manner substantially the same as that just dfes- 
cribed. • ^ 

Solutions of chloride of sodium which contained ^to 100 parts of 
water, 4, 3, 2 and 1 of salt respectively, yielded in thp *same,time 
(eight days), and under the same circumstances, quantities of salt ^lich 
were veiy nearly proportional to the numbers 4 : 3 : 3 : 1. At higher 
temperature^ more chloride of sodium was diffused than when the 
temperature was low, and the increase seemed to be proportional to 
the inci-case of temperatm’e. From a solution containing A chloride 
of sodium to 100 parts of water, at the given ^mperatures, the 
following quantities of chloride 'of sodium* (in grains) . diffused in 
eight days : 

A. at 4"-2. at ll®-4. at 19®*4 

1 2-63 2-78 3-50 

2 5-27 ' ’ 5-54 6 89 

3 769 *8-37 . 9-90 

4 10-00 11-11 13-60 

In a series (rf experiments in which chloride of sodium diffused in 
water, the vessels made use of being as much alike as possible, it was 



12 


PHYSICS AND PHYSICAL CHEMISTRY. 


Diffusion 
of liquids. 


found that durihg eight days’ action, the quantity diffused each day was 
nearly, constant. Of 108 grs. of the salt contained in the primitive 
solution 13*1 grs. passed over into the water during the period o| time 
above-mentioned. ' • 

Farther experimfents had reference to the unequal diffusion from 
solutions which contained equal' qiiantities of different” substances. 
Frpm solutiwns, examined^as above* containing for eveiy 100 grs. of 
water 20 grs.oof the foljrfwing substances, and possessing (at 15°'6) the 
sp. grs. attached, the following qq^ntities of substance passed over intd 
the wa.ter in eight day^, at temperature ofl5°‘8. The quantities (as 
will always^be th« case in the following tables) are expressed in grains ; 



Sp. gr. 

Difftised. 


Sp. gr. 

Diffused. 

Chloride of so(hum 

. 1-126 

58-r 

Crystallised cane-sugar 

1*070 

26*74 

Sutph* of magnesia 

. ia85 

27*4 ‘ 

Fused cane-sugar . . . 

1*066 

26*21 

Nitrate of soda. . 

. 1-120- 

51*6 

Starch-su^ar .... 

1*061 

26*94 

Hydrated sulph, ac. 

. 1*108 

69*3 

Molasses of cane-sugar . 

1*069 

32-55 




Gum arable ..... 

1060 

13-24 




Albumen . . . . 

1*053 

3-08 


From a solution containing albumen the same quantity of another 
substance was diffused as from a solution in pure .v^atcr under the 
same circumstances. ^ 

In the same manner it was determined how much substance from 
solutions (of the given sp. gr.) diffused in eight days, where the propor- 
tion by weight was 10 parts of the substance to 100 of water : 


Diffused 



Sp. gr. 

r 



at 15‘»-6. 

at 3«'0 

at 15»'*3 

Chloride of sodium 

. 1-0668 

22-5 

32*2 

Nitrate of soda 

. 1-0622 

22*8 

30*7 

Chloride of potassium . 

. 1*0596 

— 

40 2 

Chloride of ammonium . 

. 1 0280 

31*1 

40 2 

Nitrate Of potassa 

. 1-0589 

28*8 ’ 

35*5 

Nitrate of ammonia 

. 1-0382 

29*2 

35*3 

Iodide of potasssium 

. 1*0673 

28*1 

37*0 

Chloride of barium 

. 1*0858 

21*4 

27*0 

g Hydrated sulphuric acid 

. 1-0576 

29*9 

36*9 

Sulphate of magnesia . 

. 1-0965 

13*1 

15*5 

Sulphate of zinc . 

. 1-0984 

12*6 

15*8 


Graham directs attention to the fact that of some isomorphous 
substances (chloi’*ltle of p6tassiitm, chloride of ammonium, nitrates of 
potasda and ammonia(l), sulphate, of magnesia and zinc) equal quan- 
ties diffused. 

From solutions composed of 100 parts of water to 4 of anhydrous 
acid, and possessing at 15°-6 the sp. gr. given belpw, the following 
quantitifespwere diflfused in eight days at a temperature of 15^’2 : 


(1) From solutions of 1 of salt to 5 of water unequal quantities of ' nitratq, of potassa 
and nitrate of ammonia diffused ; at 11®*4 of the former 5 7 ’9 and of the latter 82* J. 
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Sp* gr. Diffused, - dSp. gr.’ Diffused. 

Nitric acid .... 1*024 28*7 Oxalic aci^ .... 1*024 12*4 

Hydrochloric acid • 1*023 34*1 . Ar 8 eni 9 acid • . . 1*032 12*2 

Sulphuric acid . . . 1*032 18*5 Tartaric acid , . . 1*019 9*8 

Acetic acid .... 1*009 1J8*2 Phosphoric acid* . . 1 028 9*1 

* Tribasic. ' ^ 

Graham farther investigated” the diffusion of solutions of copper, 
which to 100 parts of water .contained 4 of the salt, compared with 
shlutions having the precipitated oxidh re-<fissolve.d by. an excess of 
ammonia. The re^ilts of an eight days^ experiment were as follows : 

Sp. gr. Diffused ‘ *Sp. gr. Diffused 

at 180-3. .at* 180*3. 

Sulphate of ammonia , ],*024 12*0 Nitrate of ammonia . 1*014 15*8 

Sulphate of copper. . 1*037 *• 6*3 Urate of coppe*^ . 1*032 9*8 

Ammoiiiacal „ . . 1*031 1*4 Auihiouiacal „ . 1*023 1*5 

o ' 

Sp. gr. Diffused 
at 19^*8. 

Chloride of ammonium . .»/ I*pi4 16*6 

Chloride of cop*per .... 1*033 10*6 

Ammoiiiacal chloride of copper . . ?‘021 4*2 

* • 

It hence appgars, that from the ammoniacal solutions less salts of 
copp^ diffused than from the pm-cly aqueous ones. 

If the solution contain a mixture of salts which do not enter into 
chemical union, they neither diffuse in equal quantities, nor iii the 
same ratio, as they would singly when dissolved in the same quantity 
of water. From a solution of 1, anhydrous sulphate of magnesia, and 
1 hydrate of sulphuric aqjd to 10 of water, during foiiV days, at 16°‘4, 
5'G sulphate of magnesia, and 21‘9 of hydrate of sulphuric acid 
diffused, during eight days, 9‘5 sulphate of magnesia, aiyi 29’3 hydijitc 
of sulphtu’ic acid. From a solution of 1 sulphate^of soda and 1 chloride 
of sodium to 10 of water, there diffused, in four days, at 16°‘4^ 9’5 of 
the former and 17'8 of the latter salt. From a solution of 4 carbonate 
of soda and 4 chloride of sodium to 100 water, there diffused daring 
seven days, at 14°'4, 5*7 carbonate of soda, and 12-4 chloride of sodiVim ; 
while from a solution of 4 carbonate of soda alone to lOO w^ter, gt 
7'3 carbonate of soda diffused in the same time ; and from a solution 
of 4 chloride of sodium to 100 water, under the latter circumstaijces, 
the diffusion of” the salt was ll’O. In all these cases the diffusibility 
of the less diffusible salt is showci to<be ditninisheSiui the mixture. 
From solutions of 10 nitrate of potassa to 100 water, and from 10 
nitrate of ammonia to 100 water, equal quantities of salt were diffused, ^ 
(comp. p. 12), while from a mixed sohxtion of 10 nitrate of potassa 
and 10 nitrate of animonia to 100 water, during eight days, at 1 S°'2, 
28*4 of the former and 36*2 of the latter salt, at 1 1°'4, 2^9* of the 
former and 30-4 of the latter diffused. From a solution of 1 sdlphate 
of zinc and 1 sulphate of magnesia (both anhydrous) to 6 of w^tA*, 
the quantities hi both salts diffused in eight days were not alike, but 
amounted, as mean result, to 7*9 of the fornaer and 8*7 of the latter. 
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From tliia Grahcitn is led to regard diffusion us ^sineans of partially 
separating the constituents of saline mixtures. Thus, from a solution 
of 1 carbonate of potassa and 1 carbonate of so(^ to 10 of water, in nine- 
teen days, and at a temperature of 15°‘«6, the salts diffused in the ratio 
of 63'6 of the former to 36‘4 of the latter j and in an experiment of 
twenty-five days’ duration, nearly the same proportion (C4;8 to 35 ’2) 
was observed. — S,ea- water fould be partially decomposed.by diffusion, so 
as to rendc^ the diffused mixture coniparatively poorci’, and the 
remaining portion comparatively richer, in salt^. of magnesia. The 
variability in the composition of the water of the Dead Sea, is referred 
by Graham to the circumstance, that during the rainy season a layer 
of sweet w^ter is formed above the salt water, and that the salts from 
the latter are diffused with different velosities and in different propor- 
tions throi^h the former. Into a glass cylinder 11 inches high, and 
having a volume of 64 cubic inches, 8 cubic niches of a saturated 
solution of carbonate of lime in water containing carbonic acid were 
poured ; the water contained besides 200 grrjs. of chloride of sodium 
in solution ; the remain.’ ng space was carefully filled with water. After 
six months the salts were still imefqually distributed in the fluid ; the 
four quarters of the cylinder, reckoned from bottom (to top, contained 
chloride of sodium in the proportions 24’0 : 23-6 : 23’4 : 21’9 and 
carbonate of lime in the proportions 0’42 : 0*38 : 0’22 : 0*10. 

According to Graham, diffusion can cause chemical decomposition. 
From a saturated solution of bisulphate of potass^ at 20°, 31 ’8 of bisul- 
phate of potassa and 12’8 hydrate of sulphuric acid, diffused, in fifty 
days, so that here a partial decomposition of the salt must have taken 
place. From a solution of 4 anhydrous alum in 100 water, at a tem- 
perature of 17°‘9, 5*3 of alum and 2*2 sulphate of potassa, diffused, in 
eight days, the partifil decomposition of the ^lum observed here was 
corroborated by several other experiments. — The ammoniacal sulphate 
of copper is, according to Gi ahand, also partially decomposed, and 
sulphate of ‘ammonia formed. — A solution of sulphate of potassa in 
li^e-water, containing ^ per ceht of sulphate of potassa, was surrounded 
with liip.e-wafer ; after seven days the latter showed an alkaline reaction 
perceptible after tho precipitation of the lime by carbonic acid, and 
evaporating to dryness; the sulphate of potassa was in this case 
decomposed and free potassa diffused(l). Chloride of potassium and 
chloride of sodium did "not exhibii this decomposition during their 
diffusion in lime-water. 

With reference to the diffusion of double salts^ Graham made the 


(1) decomposition of sulphate hf potassa in lime-water by diffusion has been 
corroborated by Graham' in later experiments, and the same proved true for sulphate 
of soda, -Ac. He has also shown that chloride of soiUum in lime-water it decomposed 
by diflhsion, when sulphate of lime is also present, , and thus explained some of the 
remarkable decompositions observed by Sclteele and'Bertholet. (Cbem^ Soc. Qu. J. 
Ill, 60.) 
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following experiments. • From a solution which contained 4 parts - of 
anhydrous, sulphate of magnesia and potassa» (1*65 sulphate of mag- 
nesia and 3-35 sulphate of potassa) to lOO'parts of water, in seven days 
at 149‘4, 7'95 of the double sglt .diffused. From a solution containing 
1’65 sulphate of magnesia to 100 of water, 2’20 of the salt were diffused 
under the s%me circumstances ; and from a solution containing 2‘35 of 
sulphate of potassa to 100 watcr,,5*78 of the salt diffused. • From this 
it appears that the diffusion 'of the double salt (7‘9S) is ’equal , to the 
diffusion of the sii^le salts contained in it ^2'20+5V8 = 7‘98). — 
Graham imagines fliat the constituents of a double salt may be dis- 
solved together in water without being* cttemicftilly united; absolution 
prepared qold of 1'65 sitlphate of magnesia and* 2*35 •sulphate of 
potasga to 100 water yielded, by diffusiofi in water, only 7*30 salt to 
water, while under the same circumstances a solution of 4 sulphate 
of magnesia and potassa ^to 100 wiPter yielded* 7*95, a perceptibly 
greater quantity of salt. In like manner sulphate of copper and 
potassa yielded by diffusion in water 3Cisart to^he latter; while, under 
the same circximstances, an equally composq^ solution, in which the 
sulphate of copper and the sulphate of,potassa were intfoduced singly, 
yielded only 25^6 of salt, * 

From a solution of 4 carbonate of soda to 100 water an equal 
quantity of salt diffused into pui’e water as, under the same circum- 
stances, into salt water which contained 4 parts of chloride of sodium 
to every 100 of water. A slight diminution of the diffusive capacity 
of carbonate of soda was observed when, instead of into pure water, it 
was permitted to diffuse ^nto a solution containing 4 ctf ^Iphate of soda 
to 100 parts of water. The diffusive capacitjr of nitrate of potassa 
(4 salt to 100 water) was the same towards pure watg: as towards^* a 
solution containing 4 nitrate of ammonia to 100 of water. 

Graham finally found groups of salts, the ’members of which, at 
least in dilute solutions, exhibit equal .diffusibility. In the numerous 
experiments which refer to this point, he made use of glasses which con- 
tained about 4 ounces of water, and the mouths of which werS 1*2 
inches in diameter ; these glasses were filled with solulj.on3 whfcff’to 
100 parts of water contained 2, 4, 6| and 10 parts of salt ; ^liey were 
then placed in a larger vessel and surrounded by 20 ounces of water. 
The quantities of salt (in grains) diffused during seven days, at different 
temperatures, were determined. • Wo»give here thc'Viean results only 
of the experiments, at mean temperatures : 


Carbonate of potassa ^ 


17«-9 

2 

5*5 

4 

10*3 

6f 

16*7 

10 

24*7 

Sulphate of potessa • 


it 

55 

10*6 

17*2 

23*6 

Sulphate of ammonia . 


•»» 

5’6 

10-5 

16*8 

«22*2 

Chromate of potassa . 


17-8 

5*8 ' 

11*2 

17*6 

24*8 

Acetate of potassa 


it 

5-9 .1 

10-7 

^16*5 

24*9 

Bicarbonate of potassa 
Bichromate of potassa 


ft 1 

5*8 

11*0 

— 

— 


18*1 

5*7 

11*5 

— 



D^ffuaioti 
of liquidfl. 
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Nitrate of potassa 

CO 

o 

GO 

2 

7*5 

14 0 

22 4 

10 

32-5 

Nitrate of ammonia . 

ff 

7 7 

14 5 

22 7 

34 2 

Chloride of potassium 

19 0 

77 

15 3 

24 9 

36 9 , 

Chlonde of ammonium 

M • 

78 

14 6 

24 3 

36 5 

Chlorate of potassa 

17 9 

72 

13 3 

20 8 

— 

Carbonate of soda 

17. 8 

4 1 

78 

12 2 ' 

16 9 

Sulphate of soda • • 

• ft 

43 

82 

13 5 

19 1 


• • 

The coinci jteficc in th^ diffusion of the members of each one of these 
groups, was exhibited most plainly in dilute siffritions, as Graham 
has proved by a senes* of experiments where the solution first applied 
contained IJp lOOof water only 1 of salt. .Under these ciicumstanccs 
feiTocyanide and ferricyanich; of potassium yiqjded neavly the same 
results as sulphate of potassa. • * . 

Jfetrate 'of potassa and carbonate of potassa, when equally strong 
solutions are made use of, exhibit unequal 'diffusions in the same time. 
But Graham found, that in dilute solutions, the same quantity of 
nitrate of potassa difl^^d in 7* days as of carbonate of potassa in 9 9 
days, which periods are 5n the^ ratip of i : The same was cxhi- 

biteij on applying a solution containing 1 per cent of nitrate of potassa 
and sulphate of potassa; of both salts equal quantitiis weie diffused 
in 3*5 and 4 95 days ; in 7 and 9 9 days, and in 10 5 and 14 85 
days, times which arc in the latio of 1 : ^3. The peiiods of equal 
diffusion for equally strong solutions of hjdiate of potassa and nitiatc 
of potassa were also in thcj.’atio of and the same was found 

true for nitraVe^'of soda and caibonate of ^oda. For siveral other 
salts Graham also found that the squares of the times within which 
eqyal quantities of salt are diffused from equally stiong solutions, 
stand in simple latios to each other. Following up the analogy 
presented by the diffusion of gases — where the squares of the times 
in which equal quantities of different gases diffuse are proportional to 
the dcnsities'-of these gases — Graham also denotes the ratio of the 
sgutfres of the times in wl ich equal quantities of dissolved salts 
respectively (Jiffiise, as the ratio of the " solution densities” of these 
salts, fie ascribes to sulphate of potassa a solution density four-fold, to 
nitrate of potassa two-fold that of the hydrate of potassa. These 
solution densities arc, accordmg to him, to be referred to a new 
description of m^eculcs, different fr®m the chemical atoms, and which 
in the various substances possess either the same weight, or weights 
which stand in simple ratios to each other. 


AtoAieioary. Crystailonrairtiy. — Bravais has hontinued(l) his 
previous researches (2) in crystallography, especially with reference to 

(1) lastit. 1850, 189. 


(2) Annual Report for 1849, 1J.I, 8. 
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twin crystals ; M6bius(l) has communicated researches into the law of Atomo- 
symmetry of cryUals, and the application of this law to the classification 
of crystals in systems. Leymcrie(2) considered it necessary for the 
explanation of the forms of tourmalines to suppose an especial trian- 
gular system of crystals as a gubdivision of the hexagonal system. 

Nicklcs^lias put forward (3) here in detail the opinion already 
previously expressed by him(1) Ithat the apglcs of the ciystalline form 
of a body may be considerably altered By the pfesenCe of a small 
{trnouiit of iinpurit^^, and even thinks that <1 snjall impurity may 
produce crystallizaflori in another system, as indeed for instance the 
square sulphate of protoxide of nickel* ^NiOf SOg + 7HO) contains 
soineulnit more sulphuric noid than the rhombic. • • * 

G.^llose(5) has continui^d his investigations concerning the metals, 
which crystallize in 3-honib()hedrons(i}). — -In some needle-shaped 
crystals of tellurium^ which were formed by the? spontaneous decom- 
position of a solution of t^lluridc of potassium in water, he observed 
the combination of an hexagonal prison with a rhornbohedron, whose 
surfaces wore placed on the edges of the prism, and met in the edges 
of the end at an angle only slight dqgreelcfeS than 71^ 51'; the end 
edges of this rhornbohedron are consequently just as much inclined to 
the axis as the end edges of the six-fuced point produced by the pure 
tellurium. Scales of tellurium which had been formed by the decom- 
position of telluridc of ammonium, showed microscopical crystals • 
which sccinc'd to be very thin basic rhombolicdrons. — Rose also 
reckons telluride of bismuth the tetradymite among the metals 
which crystallize in rhornbohedron s ; for ds rhombohcdi’on on the end 
edges of which the increase to quadruple crystals takes place, Haidin- 
ger^s measures give the angle of the end edges 81^2', and for that 
usually occurring the angle of the end edges GG^ 10'. * Rose regards 
the s\ili)hur contained in the tetradymite not *to be essential, but he 
considers it possible that the sulphur may supply •the place of the 
tellurium. — With regard to the xrmcin crystals, which efchibited»small 
bevelled faces, between the faces of an hexagonal prism and tll^ end 
face. Rose found the inclination of these bc\cllcd faces to tbe^d 
face from 110*^ 31' to 111® 50'. 

Hausmann(7) has communicated additions to mctallurgic crystal- 
lography, which essentially enlarge the accounts ])reviously given by 
him and others, on the subject. ^The^crystals oblaivfid by mctallurgic 


(1) Berichte tier Gesellsch. (1. Wissensch. zu Leipzig; niatb.-phys. Klasse, 1849, II, 65.* 

(2) Compt. Rend. XXX, 707; Inst. 1850, 178. 

(3) Laur u. Gjrh. C. R. 1850, 103; Compt. Rend. XXX, 350, (in abstr.) 

(4J Annual Report for 18i7*and 1848, I, 19. • • 

(5) Berl. Acad. Ber, 1850, 25s ; J. Pr. Chem> LI, 165 ; Instit. 1851, 43. 

(6) Animal Report for 1849, III, 19. , 

(7) Abbandhingen der k. Gesellscb. d. Wiseenseb. zu Gottingen, IV; separately 
published “ Beftrage zur metallurgischen Krystallkunde,’’ Inst. 1850, 308, (in abstr.) 

VOL. IV. • . C 
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operations, herf described by him, belong to the ftdlowing substances : 
silver, lead, copper (all three exhibited only octohedi’ons) ; iron (he 
thinks now with Karsten(l) that the crystallization of the so-called 
specular iron does not belong to the regular system, and that the 
fractures through it are not directioni of cleavage, but surfaces of 
separation) InsmuHh ; sulphide of lead (only in cubes wi|h the lami- 
nate^ 'structure of the native) ; sulphide of zinc (usually compact 
raises of remarkable larilinated structure, more porous than the 
ijative) ; oooidt'of fine r(fie considers it now with jpcscloizeaux(2) ak 
crystallizing hexagonally) ; subooAde of copper* (only in cubes) ; 
sesguioodde of iron '• silicate of protoxide of iron (chrysolite) ; indi- 
cate of protoxide” of iron ; chytophyllite (a* slag of an iron furnace of 
a remarkable lamina^tcd structure) y Humboldtilite ; felspar ; sulphate 
of 'lead ; arsenite of copper ? ; %.ar senate of nickel. 

CdnnecUou lietwe«n GomposMlon and Crystalline Form. — On the 
subject of the relations between composition and crystalline form, 
various researches have been published, which partly haye for their 
especial object to consider Scheerer's theory of polymeric isomorph- 
ism, and Hermann’s theory, of heterbmerism, partly to consider, 
besides the composition, the sp. gr, and to investijjate the specific 
volume for similar ciystalline forms. Scheerer, as is known, under- 
stands by polymeric isomorphism, that unequal equivalents of difierent 
bodies can replace one another in a combination without change of 
form, for instance MgO and 3110, 2SiOg and SAlgOg ; Hermann 
understands by heteromerism, that combinations of altogether dif- 
ferent cbemicfd composition* possess similar ci^ystalline forms, and may 
unite into a more cofnpound body of similar crystalline form. For 
previous objections against both theories, see the Report for 1847 
and‘l8‘48, p. 3^9, &c. 

KobQll(3) has communicated discussions concerning isomorphism, 
dimorphism^, polymerism and hetei’omerism, of which he considers the 
, following propositions to be the results. There are mixtui’es (in the nar- 
rowef and wider sense) which arc cry8tallogra])hically and stoichiome- 
trMilly equivalent ; to these mixtures belongs the monomerie^bmorph- 
ism. — T&ere are mixtures which are equivalent ciystallographically, 
but ijot stoichiometrically ; to these belongs the polymeric isomorphism 
(with heteromerism). — Isomorphism in general has its origin in the 
approximate equqljty of thoispecific vojumes of the mixtures in question ; 
if the specific volumes of two or more isomorphous mixtures calculated 
from their simple atomic weights are not equal, this shows that they 
*are polymerically isomorphous, and correspond not to an equal, but to 
an unequal number of atoms ; that number of atoms belongs then to 


Handb. d, Eisenhiittenkunde, 3, Ausg. I, 181. 

^2) Ann. Min. [4] I, 488. 

(3) Anzeigen derMiinchener Academic, 1850, Nr. 61 bis 64 ; J. Pr, Chem. !^L1X, 469. 
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each one, for which the specific volumes become equal.i— Dimorphism, 
trimorphism, &c*., can have their origin in many cases in this, that 
dimorphous crystals do not contain the same absolute number of atoms 
of tbetr otherwise equivalent i^ixture, that therefore such a crystal of 
the one crystalline system of th® mixture {M), may,contain in a second 
m {M), in third m' [M), and so on, where m, m' represent the 
nuidbcr of constituent atoms. , , . ‘ 

^-Dana(l) has cdnsidered the groups, of *nyherals* the 'members *of 
which for similar, o\uearly similar crystalline form haveVery different 
chemical formulse and specific volumes, and thinks that he has found 
an explanation of the agreement of the form^of'such substances in 
the fact, that numbers neafly agreeing or bearing simple ratios to one 
another, result from their spopific volume?, when the specific volume of 
each substance (as it is given by the division of the specific gravity 
into the atomic weight resji^ting fromithe assumed formula) is divided 
by the number of atoms of acid and base, or by the number of ele- 
mentary atoms which is contained in the fornpila. In the latter way 
.especially, according to Dana concordant results arc obtained. 
Chiysolite, serpentine, Epsom salfo (sulphate of magneSia), villarsite, 
and picrosmine# exhibit, for instance, with great agreement in the 
crystallographic ratios, very different formula; and specific volumes, 
but numbers, nearly agreeing, result from the division of the specific 
volume by the corresponding number of elementary atoms that arc 
contained in each formula ; the same is the case for quartz and chaba- 
zitc, for pyroxene, borax and GJauber-salt§, for the different kinds of 
felspars, &c., Dana thinks, by isomorphism must be understood 
not only similarity of form with analogous composition, but even 
altogether differently composed substances may be isqpaorphous, jind 
then have specific volumes, which, when they are reduced in the 
manner just described, are equal or in simple ratios to one another. 
The former kind of isomorphism he distinguishes as isanomic, the 
latter as heteronomic isomorphism. Dana finds Scheefer's assump- 
tion that 3 atoms of water may replace 1 atom of magnesia wifhout 
change of form, not justified. He comes farther to the copclftsion, 
that in a combination, the elementary atoms may not be immediately 
united to one another, but that under the mutual influence eaeh is 
altered, and becomes the same product of the effective molecular 
^rcesj consequently, that all aioms* contained in ■« compound are_ 
similar to one another. 

Schecrer(2) has given a more complete collection of the facts, which^ 
he considers as proofs of polymeric isomorphism, and combats the(3) 
objections which Rammelsbcrg(4) has lately raised against this theory. 

(1) Sill. Am. J. [2] IX, 220 ; appendix, ibid. IX, 407 und X, 121. 

(2) Liebig's, Poggendorff's und Wohler^s Handworterbucb der Chemie, IV, 170. 

(3) J. Pit. Chem. L, 449. 

(4) Hammelsberg’s Handworterb. d.^Chem. Mineral., 4. Suppl. 
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liftween Composition and Speclflo GraTlty. — Avo- 
ga^r^) has, iu continuation of his previous investigations(2), sought 
to determine from the specific volumes, more accurately and numeri- 
cally the place which the elements (jeeupy in the electro-ehtmical 
series ; so he is of opinion that for the dements the expression for this 
place (the number affinity, as he expresses it), is propoitional to the 
cube root- of the specific, volume,, that the affinity number *)f a 
combination ‘depends siipply op the numbers of a^nity and qnantilij^s 
by weight of' the- component parts, and that th/ true atomic weight 
of a substance may differ in simple ratios from its'cheinical equivalent. 
The nunaber of affinity for 'gold being put=l, he finds, for instance, 
for oxygenr 0-3(17, for fluorine 0-354, fof chlorine 0-800, for silver 
0-958, for sulphur 1 1*039, fbr mercury J.<071,*for copper 1*109, for 
nitrogen 1-135, for tin 1-150, for zinc 1*238, for potassium 1-306, 
for barium 1*355, fdr magnesiiftn 1*359, ^r sodium 1-380, for hydro- 
gen 3*010. ^ ^ 


Therm ol«i;y. nevclopment of^lleaVby Chemical Combination. — 

The Report on the knowledge of the development of heat by chemical 
combination, presented by Andrews to the British Association, has 
already been mentioned m last year's Report (3). As it now -Jica 
before us in a more complete form (4) we can make several importani; 
additions, particularly later results obtained by Andrews hl^selfl 
The experiments hitherto made on the absorption of heWby the 
solution of ^1^ in water afforded no accurate calculation of the 
thermal effects, beaause the specific heats of the solution of the salt 
which was obtained, were unknown. Andrews has determined the 
specific heats Tif some solutions of nitrate of potassa, nitrate of soda, 
and chloride of sodium, and obtained the following results : 


Salts. 

Salt to 100 
parts of 

Specific 

Specific heat 


water. 

gravity 

obseived. 

calculated 

Nitrate of potash, 1st solution 

25 290 

M3G8 

0 8135 

0*8463 

It » 2n(l ,, , , 

12C45 

1 0728 

0 8915 

0 9145 

i 9 19 3rd ,, , 

6^322 

1*0382 

0 9369 

0 9566 

Nitrate of soda, 1st „ . , 

42 490 

1 2272 

0 7838 

0*7817 

99 99 ZM „ « . * . , 

. 21 245 

1 1256 

0 8585 

0 8736 

„ Srd „ , , 

10 622 

1 0652 

0 9131 

0 930? 

Chloride of sodium, lat solution 

29 215 

1*1724 

0-8018 

0 8224 

ft 99 2nd ,, 

14 607 

1*0942 

i 0 8671 

4)*9000 


(1) Afch Ph. Nat. XIII, 17, Ann. Ch. Phys. [3] XXIX, 248. 

(2) Annual Report for 1849, III, 15. 

(. (3) Annual Report for 1849, III, 19. 

19. Bnt. Assoc. 63; Phil. M««. fS] XXXVI, 511 ; Arch. Ph. Nat. 
XV, 231 , J. Pr. Chem. L, 469 ; Ann. Ch. Pharm. LXXVI, 160, (in abstr.) ■ 
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The true specific heat of these solutions of salts is therefor^ always xhermo- 
less than that calculated from the component parts. — By eight times 
successively dissolving 7*99 grms. of nitrate of potassa in 250 grms. of 
of water, Andrews obtained the following decrements of tempera- ehemicL 

ture : - comblna- 

, tlon. 

1. 2»-65 C. 3. 2«-34 C! 5. 2«-06 C. 7. 1®'87 C. 

2. 2“-49 „ 4. 20-22 * 6. 1^97 „ • 8 . .l»-75 „ 

By eleven time^uccessivdy dissolving 12*22 ^ms.*of nitrate of 
soda in 250 grrns. of water, the decremQnJs of Jtemperature u ere : 

1. 2®-80 C. 4. P»-89 C. 7. l»-47 C. *10. 1*27 C. 

.2. 2»-43 „ *5. l»-75 „ 8. •lo-39 „ . 11. 1«-21 „ 

3. 2"11 „ 6, 1»150 „ 9, l»-33 „ 

• • 

One part of water woiild have been raised in temperature about 
590®, 407°, and 309°, by the quantity of heat which was absorbed in 
experiments 1, 4, and 9, by the solution of one part of the salt. 
Andrews gives a summary of the quantities of hegt which were 
developed by the mixture of sulphuric heid with successive equivalents 
of water, according to the experiments of Hess, Graham, Abria, 
and Eavre and Silbcrmauii : 



Hess. 

Graham. 

Abria. 

Favre and Silbermann. 

SO., -t- HO 

6 a 

— 

6 02 a 



SO3 no + HO 

2 a 

« 2 a 

2*00 a 


2*00 a 

SO3 2 HO + HO 

a 

• 0*72 a 

(F95 a 


i)*93 a 

SO3 3 HO + HO 

• 1 


0*57 a 

# 

0-53 a 

SO, 4 110 + no 

la 

1*35 a 

0-35 a 


0*32 a 

sOt 5 no + no 

i 


0*22 a 


0*26 a 

SO3 G no + x. HO 

a 

1*18 a 

— a 


• 


The unit a is not the same wdth the different experimenters.* With 
Hess, a was at first 38 '9, afterwards he increased it to* 44*26 and 
46*55. Abria' s unit was 39*33. That of Favre and Silberi^ann 
32*35. Graham did not determine his unit. , 

On the law already cited in last ycai*'s Keport, that when* an acid 
combines with a base so as to foi*m a neutral salt, the quantity of 
heat disengaged is determined by the base, that consequently* the 
same base disengages equal quantities of heat in combining with the 
most different acids, Andrews irftkes*some especial ^».mn.vTf s-.., ■■ 

nitric, phosphoric, arsenic, hydrochloric, hydriodic, boracic, chromic 
*and oxalic acids by combination with potassa developed the quantity of 
heat 6*61, sulphuric and sulphurous acids gave 0*7, or when an 
excess of acid was used 0*5 more than that mean, citric, tartaric, and 
succinic acids 0*5 less. Andrews dbes not give up the ^iJove law 
on account of these exceptions, but ascribes the deviations to foreign 
disturbing infipences. Moreover, he considers the law only applicable 
to acids, which are capable of neutralizing the alkaline reaction of the 
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Base )<4iydrocy&nic, carbonic, and arsenious acids do not develope so 
much heat as the previous acids. 

We take this opportunity of communicating some results^ which 
Andrews has obtained(l) by the displacement of one metal by 
another. There is^ developed, in unit^’of heat 

O 

1 grm. 1 equiv. •• 
r the r*etal precipitated 

. P^8 3435 

. 1^92 2342 

. 268 1061 

. 426 5747 

. 161 2176 

. 182 -2357 

.• 333 4166 , 

. 899 11088 

The law already previously con]mune';ated(2) that when C is 
replaced by A, as much heat is disengaged as when C is replaced by 
-B, and B by A, together, is ctynfirmed in this case. 

• 1 equiv. of^lead rcplaqed by ‘tine gives 2357 
„ of copper‘d „ by lead „ 1061 

Therefore 1 equiv. of copper „ by zinc gives 3418 
The result of experiment is 3435. 


By ren^acing copper^^by zini 
„ „ • M by iron . 

„ by lead . 

sil;er by zinc . 

„ by copper 

lead by zinc • 

.mercury b^ zinc . 
platinum byline 


» . 
>» 






1 equiv. of copper replaced by zinc gives 3435 

„ of silver ,, by copper „ 2176 , " 

Therefore 1 equiv, of silver „ ^ly zinc „ 5611 

*' ^ ^ The result of experiment is ^747. 

Farther by the displacement of 1 equiv. of mercury by zinc 731 
units should be disengaged, of 1 equiv. of platinum by copper 7650, 
of 1 equiv. ©f platinum by mercury 6919 units. 

When a precipitate is formed by the mixture of two neutral salt- 
solu^ons, a certain quantity of heat is always disengaged, depending on 
the heats of liquefaction of the elements, as well as on the specific heat 
ofs' the precipitated compound. Anhydrous bodies do not develope so 
much Iwat id precipitation as salts with water of crystallization. 

Andrews has determined for the salts of baryta and lead, which 
he precipitated by a soluble sidphate, how many degrees 1 grm. of 
water is heated hy the precipitation of 1 grm. or 1 equiv. (0=1) of 

■' ■ Heat developed for Heat developed for 

I grra. I I equiv. 1 gnu. | 1 equiv. 

of sulph. of baryta. of sulpb. of baryta. 

Chloride of barium with Chloride of barium with 

Sulph«tej>f magnesia. 25'’-3l 368®-9 Sulphate of zinc . . 22®-3 325“-l 

of soda . 20®‘3 294®'5 Protosulphate of iron 25®'6 373®'2 


(1) Pogg. Anri. LXXXI, 71 aus Philos. Trans. f. l848. 

(2) Annual Report for 1847 and 1848, 1, ^0. 
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Heat develop, ed for 
1 gwn. I 1 equiv. 
of sulph. of baryta. 

Chloride of barium with 

Sulphate of copper . 24^7 350®-4 

„ of ammonia. 24‘'*2 

• of sulph. of bary t|i. 

Nitrale of baryta with ^ 

Sulphate of magnesiA 21®7 316^*4 

• „ of soda . .120® 5 298®*9 

„ of zinc . .^2®*0 320®7 

„ of copper . 23®7 346®*2 

of sulphate of lead. 

Acetate of lead with • 

Sulphate of magnesia. 9?*9 187®*6 

,• of soda . . 8®-4 **159®*2 

„ of zinc . . 3®-9 73®'9 


•Heat dev^ped for 
1 grm. equiv. 

• of sulph. of baryta. 

Sulphuric acid with 

Chloride of barium . 44®'9 645®*6 

Nitrate of barytg . . 39®*8 580®'2 

Acetate of baryta . . 49®'4 720®*2 

• of oxalate of baryta. 

Oxalic acftl with • • • 

Acetate of baryta . . i2®*5 309®'0 

of sulphate of lead. 

Sulphuric acid with 

Acetafe of l^ad . . 28®*6 542®*0 

Nitrate of lead. .* . 16®*4 * 309®'8 

• , of oxalate of lead. 

Oxalh: acid with 

^cetate of lea^ . . 4®*3 •79®'3 


In his dcterminatix)ns of the quantities of heat developed by the 
solution of metals in nitric acid^ Andi^ws foqnd : 


1 grm. 1 equiv.^ 

Zinc . . . f420 dnits. 5857 

popper . . . 650 2578 


Other metals, such as iron, silver, bismuth, were dissolved either 
not completely enough or not quickly enough to allow of accurate 
measurements. — In the solutions in nitric acid the greatest part of the 
heat developed depends on the oxidation, for the numbers obtallied 
for 1 equiv. of the metal were, for zinc and copper foj instance, nearly 
in the ratio of the heats of combushoh of these metals in oxygen, 
5366 and 2394. 

Hydrogen, carbonic oxide, cyanogen, iron, tin find antimony 
disengage nearly the same amount of heat in combining with an 
equal volume of oxygen ; yet this agreement ceases to exist when 
corrections arc applied to the quantities of heat immeciiatcly'^ measured 
on account of the change of physical state. Protoxide of tin i^next 
to this group ; the heat of combustion of phosphorus is but. 
greater. — Sulphur, copper, and suboxide of copper, distogage some- 
Vhat more than half the heat of combustion of the previous group : 
carbon is between the two groups. The heat of combustion of zinc, 
and still more of potassium, is greater tljan that of all the bodies 
already enumerated. * ^ - 

As regards the combustion of organic compounds, it follows from 
the determinations of the heats of combustion of several hydrocarbons 
and ethers by Favre and Silbermann that, if from each com- 
pound we subtract the oxygen in the form of water, the heat of 
combustion of the remaining elements is by no means the^same as in 
the free state. ^ * 

Since then, from what has preceded, hydrogen developes as 
much hSat in combustion as iron and twice as much as copper, it 
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is at once expl&ined why in the i-cduction of oxide of iron by hydrogen 
no perceptible evolution of heat takes place, while the reduction 
of oxide of copper takes place with ignition. , 

The combustion of cai’bon in protexide of nitrogen, according to 
Favre and Silberwiann, developes nloi’e heat than its combustion 
in oxygen. Hence by the decomposition of protoxide* of iiitrpgen 
into its elcmjents,,heat shoifld be set'free,^ and this Tavre and Silbcr- 
mann actually state thai they observed. / ' 

As regards the' comparison of the heat developd by combustion in 
oxygen with that c deyclop^'d by combustion in chlorine, bromine 
and iodine, we .must refer to the conipiunication in last yearns 
Report(l).‘ , 

Development of Heat toy the Compression of Air. — J. Gai*ric(2) 
has fndeavfeured to ^ctermine*thc heat disengaged by the compression 
of air by experiments on a large scale. 'She air was compressed by 
means of a condenser, and at the same time at each stroke of the 
piston water was injected in •fine streams into the space full of air ; 
this absorbed.thc greatest part of the hi'at developed, and then toge- 
ther w'itli the air was carried 6ver*into an iron receiver of about 62 
cubic feet content. Although the author has applied A>rrcctions to the^ 
results of his experiments on accotint of a residue of the heating of the ' 
air by compression, on account of heat lost by radiation and heat gene- 
rated by friction m the apparatus, yet he does not consider them to be 
accitate, partly because the requisite data for an accurate determination 
of the corrections were u anting, and*partly because he had the com- 
mand of only anVmpfi'fcct thermometer and^io barometer at all. We 
do not, therefore, enter farther into the work, and content oursebes 
with stating hire the final result, which expresses approximately the 
ratio of the elevations of temjierature of the ivater injected when the 

condensation of the air was 2, 4, 6, 7 , and 8 fold. 

« ‘ 

« Amount of Elevation of the temperature 
condensation. of the water. 


2 

4 

fi 

* 7 
8 


5125 

7*333 

8*333 

8*500 (calculated by interpolation) 
8 6CG 


^^Mectogj^lcai H<Hivaient*of Hiflat.— Aronle(3) has repeated the deter- 
mination of the mechanical equivalent of heat in a numerous sei’ies of 
.experiments by the already previously applied method of the friction • 
of a solid body against a fluid, and besides also by the friction of tw’O 


Annual Report for 1849, HI, 17. 

2) Sill. Am. J. [2] X, 39 and 214. 

(3) Phil. Trans. 1850, Part I, 61 ; Chem. Soc. Qu. J. Ill, 31(^, Phil. Mair. [3] 
XXXV, 533? Ann. Ch, Phariii.LXXVI, 170.. * 
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discs of cast-iron fitting well upon one another^ whicli were surrounded 
by mercury. In order to set aside all" objections which were possible 
against his previous expeririierits. Joule has omitted no precautionary 
measure; and no correction, which could in any way come into, 
consideration. — The motion o#the axis was produced by a descending 
weight; in ‘each experiment Joule made the weight descend twenty 
times, and then observed the- elevation ‘pf tempQ^’ature "which was 
exhibited. The pVtion of, the mechanical power which ^ommunicaled 
the final velocity Jo the descending weight,* as \^ell ds that which 
served to overcome the friction of the pulleys and the stiffness of the 
cords, was deducted. Also the eorreetion on account of, the heat 
given off to the surrounding space was accurately calculated by direct 
obsciAations of the ral;e of booling. • 

The results which Joule obtaiwed w%re expressed in motregragimes 
for 1° C. 


liy the friction of water . 

„ „ mercury, 

r? ft ft 

„ ,, cast-i**on 


Eqm\ in air. 
, •• 424 42 

Ibt scries . 42449 
2nd # „ ^ . 425 88 

1st . 42G26 

2nd „ . 425 12 


Eqiiiv. in vacuo, 
423*90 

423 9G 
425 36 
425 73 

424 60 


Joule considers the results obtained with the cast-iron discs 
someu hat too great, because dunng the experiment they sounded, and 
consequently a part of the mechanical power v as applied to the*pro- 
duction of sonorous vibratiows. Joulq believes he may assume 
433"55 metregrammes ^ the true mechanical e^uivaleht of heat(l). 

Mechanical Theory of Heat. — The constant mimbcrs which J oule 
found in dilFercnt ways for the mechanical equivalei^ of heat, Jiave 
caused that the mechanical tlieoiy of heat has been worked at anew by 
Clausius(2) and llankine(3 ) ; the above-named mathematicians 
proceed on the hypothesis that when heat disajipcars H;o the perception 
or becomes latent, an equivalent value in work is alwsfys performed,, 
which cither produces internal molecular changes, or comes t(f light 
as external pressure which can lie applied af pleasure. Thaf wufrk 
may conversely be transformed into heat. Joule’s experiments prove, 
and generally also the abundant production of heat by friction. — 
Car not (4) who treated the mechanical theory of heat first, and in 
an ingenious manner, and Claf]tf!yrc«i(5) Vho has ^hibited analyti- 


(1) Compare Annual Repoit for 1847 and 1848, I, 41 , and for 1849, III, 20. • 

1(2) Pogg, Ann. LXXIX, 368, 500; LXXXI, 168; Berl. Acad. Berl. 1850, 42, (m 
abstr.) ; Inst. 1850, 245. 

(3) Edinb. Trans. XX, Part I, 117; Proceedings of the Royal Soc. of Edinb. 1850, 

275, (in abstr.) * 

(4) Reflexions sur la Puissance Motrice du Feu, et sur les Machines propres k d4- 

velopper cette Puissance. Pans, 1824 * * 

(5) Pogg. AnB. LIX, 446 and 566, from Journ. de I’Ecole Polytcchn. XIV, 170 
(1834). ^ 
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Meehani- cally Gamot* ^ theoretical development, have not assumed the possibi- 
“f heat? lity of 'a production of heat ; on the contrary, they have considered the 
absolute quantity of all existing heat as thoroughly invariable. They 
have set out from the opinion that* when a mechanical edect is 
produced by heat, 6his is only occasiofied by the fact that a certain 
quantity of heat passes from a hotter to a colder body, as ¥or instapec, 
in the steam-jengiue out of.^he boiler into the eond^ser. Since such 
a passage, as ^s known^ may take place mthout ay'y mechanical efFett 
at all, they proved that the maximum effect was unly produced when 
all the arrangements ^erc ^o.made that only bodies of equal tempera- 
ture camfi in coptact. — The manifold consequences which Carnot 
and Clapeyron deduced fropi their, theoiy agreed altogether so well 
with the results of experiment, that the papers of Jould and 
Majter wehe the fii;,st to draw attfntion to the necessity of a new 
foundation for the theory. 

Clausius makes no assumption as to the kind of motion in the 
interior of bodies whidi may <be conceived as the peculiar cause of 
the phenomena of heat, but only supposes generally that a motion of 
the particles exists, and that the heat is a measure of the vis vi^Lot 
this motion. The principle which he places at the head runs t'^s ; 
in all cases where mechanical effect is proceed by heat, a quantity of 
heat is used up proportional to the mechanical effect produced, 
conversely the same quantity of heat can be again generated by 'the 
expenditure of Just so much mechanical effect. He remarks ^bptt, 
according to this^ the so-called aggreghte heat of the gases or vapors 
must by no means bq regarded as one necessarily invariable magnitude, 
for the same volume’ and the same temperature ; that, for instance, if a 
gas<is brought ifrom temperature and volume v^ to temperature t 
and volume v, the quantity of heat requisite for this is different, 
accordiifg as the gas is first raised at the volume Vq from tg to t, and 
then allowfid^to' expand at temperature t from to r, or if the result 
* (v, ^),*is produced in some other way. As the quantity of heat, so also 
tlyiiWork done in those different cases is different. 

Although the laws of Mariott and Gay-Lussac, as Rcgnault has 
shown, do not hold strictly for any gas, yet the deviations are small 
and diminish the farther the gas is from its point of condensation ; 
Clausius has therefore in his researches assumed the equation 
_<» u= nM r.,4-t) to hold, V reprdiSenting the volume of a gas at 

^pressure p, R & constant, t the temperature, and “ tbe coefficient of 

expansion, so that a =273 nearly. 

The fundamental equations are derived by means of the same 
methods which were made use of by Carnot and Clapeyron, and 
which consist essentially in supposing that the same quantity of gas 
expands by heating and diminution of pressure, and is * then brought 
back in some other manner to its original condition, and in expressing 
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the mechanical effect produced by it and the quantity of heat expended. 
For the permanent gases Clausius finds the former =1?^^-^, the 


latter 




According to the new hypothesis the quotient ofi theije magnitudes 
A constant =A[ suppose, * • 


dt\dv/ dv\dt/ •v 


while, according to Carno*t^s hypothesis^ the mechanical effect was to 
be p&t down as proportiofml to the quantity of ’heat carried over^ in 
the changes of the’gas described. * , • • 

Clausius reduces equiftion [»] to the form of a total differential 
equation 

dQ= dU,+ AR dv, * [3] 
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w'horc U is aij arbitrary function of v and f, and comprises the 
members which correspond to the free heat, and the heat expended in 

(t "f" t 

intei'dal work, while the last member A R dv^A. p do corre- 

' V 


spends to the external work performed. 

Similarly the fmidamental equation far vapours at^ the maximum 
density was obtained oti the assumption of tly3 following processes. 
The total volume of fluid and vapour is first increased without change 
of temperature and pressure, by a constant source of heat, Ay supplying 
the necessary heat ; then A is removed and the space still more ex- 
panded, by which a new quantity dm of vapour is formed and*fehe tern- * 
perature sinks from / to then the space is again diminished till the 
original total volume of fluid and vapour is again attained, and^ tife heat* 
developed is carried oflF by a body B of constant temperature f ; 

B is removed^ and the diminution of volume continued till tljp original 
temperature t is again attained, so that all the conditions are the origi- 
nal conditions. If (r=the volume at temperature t of the quantity dm 
of fluid, which became vapour dui'ing the process employed and was 
then condensed again, 5 = the i^lunfe at flic same tempe^ipture a'l,, 
vapour at its maximum density, then the mechanical effect produced 


= (5 — (t) 


dp 

dt 


dm dty in which the above-described changes are taken* 


exceedingly small. On the other hand, if r is the quantity of heat 
which becomes latent while the unit* of weight of the fluifl at tempe- 
rature ty and the corresponding pressure becomes vapour, c the 
specific heat ^f the fluid, h dt the quantity of heat which must be 
commuflicated to the unit of weight of the vapour that its temperature 
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may be raised* from t to the same time that the pressure.is 

increased so that it is again at its maximum density, the quantity of 

heat employed is assumed principle 

we have : • " 




dp 

dt 


[ 4 ]. 


If, instead of ‘this principle, the quantity of dieat were assumed 

constant we should liave^-riH-c — /i=Oj hence, according to the 
’ c at « 

known law of Watt(l) that the sum of ^the free and latent heat is 
* dr * 

cdhstant, we should have ^ ^e=0, consequently also A=0, which 

would express that if steam a 
a vessel impervioias to heat, i 

Since, however, llegnault(2) 

0*305 ; nevertheless, it will appear further on that A,^is negative, and 
we must thence conclude (first consequence) that of steam at its 
maximum density a portion is condensed not by compression but by 
expansion. 

In order to arrive at farther conclusions with reference to gases, 
Cflausius adds now the very probablCf^subordinate hypothesis, that for 
these bodies the expenditure of heat for internal work is zero, so that 
consequently a permknent gas, if it expands at a constant temperature, 
only swallows^ up as much heat as is necessary for the external 
mechanical w^ork* done by it. Hence then, the function U in equation 
[a] caunot contain v but can only be dependent on /, so tSat we have : 


; its maximum density was compressed in 
: would j'emain at its maximum density. 
* dr 

found -r: ii-css 0*305, h also would = 


dQ=c dt+AR^-^ do 
V 


L«J. 


‘The specific heat under a constant volume or a constant pressure is 
obtained Yrom* this equation by making v or jo constant. 


dQ ^ ,dQ , ^ 

—jr=C and -rr—c =c+AR; 
dt < dt 

______ rf 

consequently (second consequence) for each gas the difference of the 
two specific heats is a constant quantity (that is, is independent of the 


temperature), which moreover, since R= 
tional to' the specific gravity of the gas. 


inversely propor- 
If the specific heat.is referred 


t 



Annual Report for 1847 and 1848, I, 65. 
Annual Report for 1847 and 1848, Ibid<, 
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to the unit of volume and not to the unit of weight, it is^only necessary 
to-divide c and c' by Vq and we obtain 


y — y=:A 




in T/^hich ncfthing more appears* which would depend on the especial 

nature of a gas (third consequence) thfg differeiyse of the specific 

heats of the unit^of voluute is equa> for all gases. — -The quotient 
/ 

is hence foufid : 

y 


*A = 1 + 


A 

7 



consequently (fouith consequence) the excess of this qdotient»over 
unity IS inveisely propoinonal to the specific heat under a constant 
volume for the unit of volume, as was very appioximattly shown by 
Dulong’s(l) exptiirnents. * 

If c, u hich IS generally to^be qpnsidered i function af the tempera- 

till e, IS assumceVto be constant, c' and —=/i: arc also constant, as 

p 

Poisson assumed flora the experiments of Gay-Lussac and Welter, 
and made it the foundation of his investigations concerning gases. 

It m equation [5] Q and c are assumed constant, uc have 


AR 

c k — 1 ^ 

V {a + t)=v (a -|- ^) = const : and 


*-i 

a + #0 \ V )’ 


win nee finally ^ = can be deduced, relations betu een tempe- 

rature volume and pressure, which Poisson has devel»pcd for the 
same case. * 

If in equation [5] t is assumed constant, we have 


dQ=AR . dv [O] 

V 


and, integrating and determining tlie constant, 

• • 

Q—Qo—AR (a + to) log-^ 

that is (fifth consequence) if a gas changes its volume without 
changing its pressure, the quantities />f heat developed or ^bspi’bed by 
it are in arithmetical progression, while the volumes form a geometneal 
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(1) *Ann. Ch. Phys. [2] XLI ; Pogj, Ann. XVI, 199 and 438. 
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prqf^eanon. ~ If is substituted again for R, we have Q—Po 

a +1^ 


t >0 log — ; and if the consideration is referred to equal volumes 

of gasj we obtain net only Dulong^s law (sixth consequence) that all 
gases develope or absorb an equal absolute quantity of hesft when e^ual 
volumes of them are taken^t equal temperatures and under equal pres- 
sures, and tli^ are thenecompSressed or expanded m equal fractions «f 
this volume, *but the above equation says also (seyenth consequence) 
that this quantity of heat is independent of the temperature at which 
this change of vqlume takes place, and (eighth consequence) that if 
the original pressures are unequal in the different cases, the quantities 
of heat are proportional to these pressure^. ’ * 

* ejausius return| now to 'Carnot’s principle, and is of opinion 
that it may be so far adopted as this, that we may assume that with 
the passage of a certain quantity of heat from the body A, whose 
temperature is t, to the body fS, whose temperature is r, under the 
most favourable circumetances, that is when only bodies of equal 
temperature touch one another, fi always connected a mechanical 
effect the ratio of which to that quantity of heat is affunction of the 
temperature only. In the process from which equation [»] for per- 
manent gases was deduced, the quantity of heat carried over was 

du, neglecting higher terms j the mechanical effect produced was 


dv dt 


R dv dt 


ai^d therefore , ” =-^dtor(^)ss-^ r,-i 

^ o L»J, 


in wUch ifi a function of the temperature j in the same manner we 
obtap for vapours at their maximum density 

r=C (.-.)* [S], 

By comparing equations [O] and [V], a nearer determination of 
the form of C is obtained, namely C=A (a + <), and the values of C 
^^nlcnlated bv &iapeyron and* Thbmson in an entirely different 
manner agree very well with this. Both indeed made use of equation 
but Clapeyron calculated C for the boiling-points of ether,' 
mcohol, water, and oil of turpentin, while Thomson calculated it 
only for the vapour of water between the temperatures 0° and 230°, on 
the assumption that the vapour 'at its maximum density followed the 
lajv of Mariott and Gay-Lussac. If tpe value of Cat 86 °‘ 6 , the 
boiling-point of ether, is taken for the unit, we have for C according 
to the three modes of calculating it c * 
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Temperature. 

35-5 

78-8 

•1000 

156-8 


C according to C according to According to 
Ciapeyron. Thomtion. ClaAsius C=^(a + ^). 

1-00 aOO 1-00 

1-13 1-12 1-14 

1-22 ■ 117 1-21 

1-27 1-31 ■ 1-39 


The agreemwit of these numbers, which considering the uncertainty 
of tlfe fundament^ data is as clgse as could be expected,- Clausius 
c<^8iders as a strong confintnation of« th6 J;wo adopted principles,- 
and the secondary Wpothesis thereto added. • • •• 

Clausius shpw% farther that, if in [»] C is replaced by .4 (« + /), 
and the laws of Mariott and Gay-LusSat assumed to be correct for 
vapours at their maximum* density, and consequently (« + t), 

an eas^ integration leads to (the expression 

, p _ r (/— 100) 

(a + lOO) (a+0 

where p-^ is the tension of the vapour ^ 100° .and a is neglected. as 
sj^all compared with s. 

Vutting #— 100=r, a + 100=« and =/^ have 

° » .4/£(a+100) 


loff 


P 


/3r 


'p ^ formula which has already been found empirically 

by many physicists as well suited for the calculation of tensions, 
although it can by no means be considered as having a theoretical 
foundation, since arbitrary hypotheses have> been introduced. 

The laws of Mariott and Gay-Lussac give 

ApS '- 7 - aRo, 

^ a + t 

in which the right-hand side of the equation is constant, anti as a 
close approximation a may be replaced by s—v. But we 

have ; 


Ap {a— a) 


a 


ar 


a + t 






and the deviation from those two laws may be here manifestly seen. 

Since Reguault(l) found the* latent heat of steafti 
0‘305 t, moreover 

c * 1 -f 0-00004 . t + 0-0000009 . fi, 

• and since from the signification of x it=r-h^ dt.c', we have 
r = 606-5 — 0-695 t — 0-00002 fi — 0-0000003 . fi. 


(1) Annual Report for 1847 1848, 1, -65. 
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From this, a^d by means of Regnault’s original observations of 
tensions, Clausius has calculated the values of the right-hand side 
of equation [O] for temperatures from — 15° fo +225°, and’ then 
proposed for it a formula of interpolation, according to which the 
values between those limits of temperature decrease constantly from 
30’61 to 26-82. — According to the laws of Mariott and Q ay-Lussac, 
it was necessary that , * ^ 

.PL- ^ LiJ- ^jonsequently ^ = - = 0-003665 ; 

PSq , a ’ ^ ^ dt \pSoJ «. 

the intorpolatiop formula in question ho^wever gives, instead of this, 
the following values of this^differential quotient : 

. for 0® * 50® • 100®* 150® 200® 

* “ 0-00342 e 0-00319 . 0-002 0-00231 0-00149 

These values arc all less than the coefficient of expansion of air, 
but they apply, as Glausiips remarks, to the case where at the 
same time -yvith the heating, the prgssure increases in so great a 
ratio that the vapour remains at*its maximum density. \Yhen car- 
bonic acid is increased in temperature from 0° to 24.°-5, and theie is 
a simultaneous increase of pressure from 3™ to the mean coefii- 
cient of expansion is found to be 0-00338, the smaller values obtained 
for steam at its maximum density may appear therefore less strange. 

If the theoretical density of steam 0-622 is assumed as holding 
for ff, we find, taking account of the first-mentioned deviation from the 
laws of Mariott apd Gay-Lussac, for the following temperatures 
the values of the density d which stand under them : 

t 'o® 50® 100® 150® 200® 

0 622 0-631 0-645 0-666 0-698~ 


If equations [ 4 ] and [8l are combined, we obtain 


* dr 


+ c- 


a + t 


= A =0-305 • 


606-5 — 0-695 t — 0 00002 f — 0-0000003 
273 + 1 


and thence 


t 0® 50® 100® 150® 200® 

~h — 1-916 1-133 ^0 879~ ~ — 0-676~ 

From the manner in, which the constant A is introduced into 

equations [ 9 ] and [ 4 ], it follows that is the work-equivalent for 


the uqil of heat (the mechapical equivalent of heat). — From the* 

* i kR 

equation d =c-^AR we find introducing the 

value of c'=0-267 (de la Eoche and Berard), A=]r421 JJDulong) 
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and R= =29’26, we find -^=370,* that is, by the expenditure 

of thew quantity of heat which I'aises the temperature of 1 kilogrm. of 
water from 0° to 1°, 370 kilogrfli. can be raised to the height of 1 metre. 
Yet, on aecoxmt of the uncertainty of the data, this determination is 

little to be depended on. — From the equation r—^ (®H;0 (* — ^ 

o\>tained for vapours, by putting the tcmpciiature* 100°, the corre- 
sponding atmospheAc pressure 10333 kilogrm. and s=l‘699, we find 

1 * • • . * 

—=437. Assmning, however, the specific gravity /)f steam at 100° 


to be, not=0’6235 with Gjay-Lussac, but=0‘G45 as it was found 

above, we have s= 1*638 and =42^, which most nearly ‘agrees with 

A 


Joule’s result. 

J. Thomson(l), in a paper on' th^mechavical theory of heat, in 
which he set out from Carnot’s principle, has drawn tjie conclusion 
that the point of solidification of fiuid» cannot be indeiicndent of the 
pressure, and fo# instance, that the freezing-point of water must sink 
about i=n . 0°*0075 (C.) by the addition of n atmospheres to a pres- 
sure of one atmosphere. — ^W. Thomson(2), with the help of one of 
Oersted’s water-compressing apparatus, which he filled with water 
and clear pieces of ice, and in which he then immersed a manometer 
and an ether-thermometer, has Jound this conclusion proved and con- 
firmed. Pressures of 8*J and 16*8 atmospheres pitidficcd a sinking 
of 0°'059 and 0°'129, while the preceding form*ula gives 0°*061 and 
0°126. , . 

A confimiation for a wider range has been given by Bunsen{3). 
He attached to a board, near one another, two thick glass ttibes of 
small internal bore, filled with mercury t both coutaiitfed air the lower 
end small quantities of the substance whose point of solitftficatioit was 
to be observed, both were drawn out above into a fine capillary 
which contained air in its upper calibrated part ; but the one \^s open, 
the other closed, so that the air in the latter served for manometrical 
measurements. By immersion in water, whose temperature was some- 
what above the melting-point of the substance, a pressure was produced 
in the closed tube which caused congelation in this ea-jipr t|ian in the 
open tube. Bunsen obtained the following results : 
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(1) Edinb, Trans. XVI. 

(2) Phil. Mag. [3] XXXVII, 123 ; Pogg. Aftn. LXXXI, 163 ; Arch. Pti. 5^at. XV, 
‘221 ; Proceedings of the Roy. Soc. of Edinb. 1850, 267 ; Inst. 1850, 415. 

(3) Pogg. Arm, LXXXI, 5G2 ; fieri. Acad. Ber. 1850, 465 ; J. Pr. Chem. LM, 
342* 

VOL. I^. 


D 



34 


PHYSICS AND PHYSICAL CHEMISTRY. 


Mechani- 
cnl theory 
of heat. 


.With Spermaceti \Vith paraffin 


Pressure in atmo- 

Congealing- 

Prcssure^i^trao- 

Congealing- 

spheres. 

point. 

spheres. 

poii4- 

1 

470.7 

1 

460-3 

29 

480-3 

85 

480-9 

96 

490-7 

100 

490-9 

141 

500-5*. 


f 

156 ' 

500-9 , 




JKunscn (Sonsiflcrs the temperatures accurate to the measure 
of the pressure, on, the contrary, possibly inaccurate to the extent of 
some atmospheres. ^ * 

Clausiu's(l) shows how, from the equation 

r=^A\a+t) {s-a) 


which is applicable to the passage of fluids into the solid con^j^^, if 
s and <r are taken to represent the volumes of the unit of wdpit of 

the solid and fluid boefy, and at tthc ^amc time the magnitude 


dt 

dp 


is taken as negative, since in this case heat is disengaged instead of 
becoming latent, not only the preceding results in general follow, but 

even a consistent numerical value; put t = 0, •—= 423*55 (Joule), 

A 


0—273, ^—0 001, 5=0*001087 and express j:/ in atmospheres, then 
we have ^=-0*0Q733,while,Thomsonfou3d-0*0075.— Clausius, 


by combining the equation ^-fc— A =.4 ( 5 — with the previous 

one, o'fetained — =c— an equation which expresses the 

chaise of the latent heat of melting with the temperature* of congcla- 
tqin. In this it is true that c and h represent the difference of the 
specinc peatsL for the case where, coiifoi’inably to the above equation, 
the pressure^ changes as well as the temperatiu'e, yet we may with 
great approximation take for them the difi’ercncc of the specifie heats 
m the usual sense, and we then have for water, where c=l and h 

(according to* J^erson) =0*48 =0*52 + 0*29=0*81, so that con- 
sequently for each degree the freezing-point of water is lowered by 
pressure, the latent heat decreases by 0*81.— The diminution 0*52 
appears even when the freezing-point is lowered only by protecting 


(1) Pogg, Ann. LXXXI, 168. 
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the water from all shakmg(l). The part 0'29 on the other hand 
corresponds to the external work performed by the pressure. 

Kjiukine in his mathematical treatment has adopted the same 
principle as Clausius, but has therewith, as it a^ears to us, unneces- 
saiily gone back to a hypothefical ground, in regarding the mechanical 
nature of heat as con&istmg in d rotatory jfiotion of atomic atmospheres, 
and thence deduJmg the firjt equation;. * "The limifs prescribed to 4his 
^Report pre^ent us entering on Kankine^s paper, ^ndr^hat the more 
because this investigator has arrived at the same results as Clausius 
obtained independently of such highly doubtfal hypotheses. It may, 
nevertheless, beconsidereda pleasing confirmation of the corivctnessof the 
new mode of regarding the phenomenaof heat, that ,two investigators have 
arm ed at like conclusions independently of one another, and by methods 
not altogether similar. — The mechanical equivalent of heat Raitkine 
foiuid to be=381‘61, and* considered that the cause of the deviation 
from Joule’s result was to be sought for in the loss of power, which 
occurred in the experiments of the Ikttcr. TVIore recently, however, 
Ilankinc(2) retracts this opinion* and thinks rather thht the principal 
cause of the deviation of his result lies in the inaccuracy of the value 
of the appari^it specific heat of air under a constant pressure 
(=0 2669) detciTOined by De la Roche and Bcrard, which he made 
use of. Taking Joule’s heat-equivalciit as a starting-point, this 
value is found to be=0‘240l'. — Rankine also ariived at the first 
consequence cited m page 28, which does not altogether agree with 
the usual ideas. — He finds, farther, m txact agreement with Reg- 
nault’s(3) empirical law^ that the total llcat of vaporization, provided we 
may consider the vapour as a true gas, increases nearly umformly 
with the temperature, and the co-efficieiit of increase vvith the tempe- 
latuic 18 always nearly equal to the apparent specific heat, of the 
vapour under a constant pressure=A: (l-f iV)=0*19rlj . l*,57 = 0-305, 
where A: = 0‘194 is the true specific heat of the vapoui^that la, that 
quantity of heat which, when the temperature is raised 1 , is expended 
in this only, and not m the production of any internal or eietcAal 
mechanical eftect. — In the last division of his paper R*ankrne treats 
of the theory of the steam-engme, showing what alteiations mn;t be 
made in the practical formulae of Pambour(4) to make them agree 
with the fundamental laws of the th^oiy of heat. — lie shows that in 
the most favourable case not more than the sixth part^f l^te quantity 
of heat generated can be converted into mechanically useful power, 
while the five-sixths pass over into the condenser or the atravjspherc j 


(1) Already Person conjectured that the latent heat of water was drmrnished in this 
manner, (Compt Rend X\III, 33C). Comp. p. 38. 

(2) Pogg Ann. LXXXI, 175. 

(3) Airnual Report for 1847 and 1848, 1, 65. 

(4) Nouvellc Thtorte des Machines h Yapeur. 
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usually, according to Rankine, only one twenty-fourth of the heat 
generated is usefully expended. — Two tables are a])pendcd to the paper 
for calculating easily the pressure of vaj^oui* from its volume, and tl^c 
effect of the expansion. »■ 

W. Thomson(l) ‘‘considers that the ‘circumstance that the steam 
issues diy ffom the valves of the high-*pressure engine, sinfe the hand 
can.be held in the steam without dahger^ is in opposition to the law 
enounced by ^Clausius, &nd Rankine, according to which steam is 
partially condensed by expansion. — He considers thr.t the only jiossible 
solution of this contract ctiow is in the supposition that in issuing out 
heat is d6v^lopedf by friction, which is in accordance with Joule’s 
experiments. Wc shall retur^i more at length tp tliis subject in our 
next year’s Report. * ^ ‘ * 

EsQpanslon. — Militzer(2) hai? communicated experiments on the 
expansion of mercury by heat. He bas^d these pu the principle 
already previously applied to this purpose, viz. to determine the length 
of a mercurial column iit a barrflnetcr that has equal weight with the 
pressure of the atinosplferc, with the leercury at a lower and at a 
higher temperature. He made l;wcnty-ninc observations in which the 
colder mcrcuiy had a temperature of from 2° to 4°, and'thc hotter from 
19° to 23°, and the differences of temperature amoimted to from 16° 
to 20° ; the values which he calculated for the co-efficient of expansion 
of mercury for 1° (its volume at 0° being put=i) lie between 
0‘00016497 and 0’00018333, and give the mean value 0'00017405 
^ 0'00000082(3)c Milit^er has calcVilated tables for the reduction 

of heights of the barameter to*0°, based on this co-efficient of expan- 
sion. 

Atcording tO J . Picrrc(i') isomeric fluids in gcpcral contract 
unequally in cooling for equal degrees below their boiling-points, and 
only the acetate of methyl and the foxMuiate of ethyl form an excep- 
tion, jpasmu^ as they contract equally from their boiling-point. The 
morcccxtend^ proofs of this opinion were first published in 1851, 
and wfi shall retui-n to it in our next year’s Report. 

Bcrthfclotfo) has observed that a flmd in a closed space at a 
definite temperature, can fill a greater space than properly belongs to 
it for this temperature. If a glas.s tube drawn out fine at its open end 
is filled with water at aboaxt 28°, air introduced into the thin drawn- 
out part Ijj cotfRng down to 18°* the point sealed, and the tube again 


(1) Phil. Mag. [3] XXXVII, 386; Pqgg. Ann. LXXXI, 477. 

(2) Pogg. Ann. LXXX, 55. 

(3^ Comp. Regnault’s determination in Annual Report for 1817 and 1848, 1, 52. 
(4) Compt. Rend. XXXI, 378 ; Instit. 18.50, 289. 

[3] XXX, 232; Pogg. Ann. LXXXII, 330; Co.npt. Rend. XXX, 
819 (in abstr.) ; Instit. I860, 202 ; Ann. Ch. Pharm. LXXVl, 129. 



THERMOLOGY. 


heated to 28°, the enclosed air is gradually absorbed by the water ; 
the water now fills the whole space of the tube, and continues to do 
so ajso if the' tube is again cooled to 18° or still lower, but by the 
smallest shaking the air escapes out of the water, and the latter 
occtjpies the space correspoilding to the lowei* tcmpei’ature. The 
phenomenon, that the water continues to fill at the lower temperature 
the same space Ss at the hi^-her* is only'oKhibited <if the air has been 
Completely absorbed ; otherwise, eacli coolih^ is accompanied by an 
enlargement of the remaining bubble of air. iftcrt&elot repeated 
this experiment with the most different kind% of* fluids with the same 
result ; mercury alone di4 not absorb the air, however grpaft the pres- 
surCj at least not conjijilctely. Water and ether exhibited also, without 
the presence of air, this phenomenon of continuing to fill a greater 
space, which Berthclot calls “cor^trained expansion,”* and h« con- 
siders it is due to the adfcision of the fluid to the glass. 

Tiiermonietry. — S. M. Drach(l), to avoid as much as possible the 
use of negative temperatures, has proposed to take as the zero-point the 
temperature - 40° F.= -40^ C. or —38° F? = 38°-8 C<, and to divide 
the interval between this temperature* and the boiling-point of water 
into 1000 degftjes. 

A. d^ Abb ad ie (2) has drawn attention to the fact that the reduction 
of English citations of temperature in degrees of Fahrenheit to the 
centigrade thermometer accurately considered, is not effected by the 

£011111118 0=^—-,^^^ 1^^ inasmuch as ip the English thermometers 

the boiling-point is detAinined for a barometric pressure of 30 Eng. 
inchcs = 761‘99 millim. ; i% the French and others for 760 nullim., 
and a centigrade thermometer of the latter kind at pressure of 30 
Eiig. inches will show 100°’073 as the boiling-point of water^ Besides 
this, he takes account of the differenjce of gravity, in Ppris’and in * 
London, and arrives on the whole at the formula of,j^reductjpu for 
thermometers which are graduated in London according to Fahr.,* 
for a boiling-point under a pressure of 30 inches, and in Paris* as 
centigrade thermometers for a boiling-point tmder a prfissurft of 760 
nullim. 

(F. -32) X 100 08066 
, 180 

J. Adie(3) has communicated observations on the displacement of 
the zero-point in the piercurial thermometer. He found this in* 
general equally great for such thermometers as were scaled perfectly free 
of air, and for such as were sealed containing some air ; the elevation of 


(1) Phil. Mag. [3] XXXVI, 65. 

(2) Compt.'Rend. XXX, 570; Instit. 1850, 156. 

(3) EdiBb. New Phil. Jedm. XLIX, lae. 



38 


PHYSICS AND PHYSICAL CHEMISTRY. 


Thermo. 

metry 


the zero-point wks also equally great for those thermometers which 
were kept for eight days at 100° before filling, and for those which 
had been filled without this prchmmary heating ; it was accelerated 
by exposing the thermometer for some time (eight days) to 100° ; the 
elevation of the zero-point amounted in fourteen months to from 0°'36 
to 0°'50; the zcro-pqjnt fell after this time instantaneously* about ^°'3 
or Q°*3, when, the point of ■ihe thermometer was broken and air was 
able to enter into the tubL(l ) ; m thermometers which are filled witliT 
alcohol, no displacement of the zero-point appears to occur. 

Refflsterins Tiieiim(\jnetciV. — Kreil(2) has described a sclf-rcgister- 
ing thermometer an which the expanding Jbody is a system of zinc 
rods; Peytal(3) has proposed the construction of such a thcimometcr 
in which the expanding bodj^ is a Breguefs metal thermometer. 

Specific Heat: Wclflns: Latent Heat of Heltins. — An investigation 
of Person concerning the specific heat \Jf the solutions of salts, 
and the latent heat of solution is as yet only published in abstract(4). 
In the dissolving of salt-., the rfiange of temperature is regulated by 
the chemical affinity of the. dissolnng medium for the salt, the passage 
from the solid to the fluid state, the quantity of the dissolving medium 
and the temperature. 1 grin, of nitrate of potassa requires 49 units 
of heat to melt it alone ; 69 units of heat become latent whe^ it is 
dissolved m 5 grms. of water, 80 when it is dissolved m 20 grtns. 
The mere dilution of a solution of salt can produce a lowering of fhe 
temperature, which consequently does not depend alone on the passage 
of the salt froiy the solid to the flmd ktate. In salts whose affinity 
for water is great, th^} absorption pf heat m dissolving may be less 
than in melting: clilondc of calcium icqi^’cs 41 units of heat to melt 
it alone and only 20 to dissolve it. Phosphate of soda absorbs equal 
quantities of heat in melting and in dissolving. As Graham has 
already ‘remarked, the heat absorbed in the dissolving of a salt is 
different at' different temperamres. Nitrate of potassa absorbs 80 
‘umts^f heaf” when dissolved m water at 20°, 86 when dissolved m 
water ^t 0°. Chloride of^ sodium, when dissolved m 7 parts of water 
of 70° WDuld“produce no lowering of temperature at all, in water of 
more than 70° even an elevation of temperature. Person found the 
specific heats of the solutions of salts constantly less than the values 
calculated from the specific heats of their component parts (comp. 
Andrews,, pag .-21). * ‘ 

With reference to the change of the melting-point by pressure, see 
.page 33. 


(l) A which had been observcif at an earlier period, (by Been, for instance, 
Po{fg. Ann. IX, 349). 
t'2) Wien. Acad. Ben 1830, Juni, 39. 

(3) Instit. 1850, 300. 

(4) Compt. Rend. XXXI, 560. 
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Provostaye and Dcsains and Regnatilt bad recfently found the 
latent melting heat of ice very nearly=79. According to Pers-on(l) 
this ^lumber expresses the quantity of heat which is neces- 
sary to change ice at 0° i»to water, but not the whole latent 
nyjlting heat, of which, according to Person, a pftrt has been already 
absorbed so’focwhat^ under 0°, •between —2® and 0 °. Eegnault 
Jhimself obtained greater values for th^ Keat of melting, the colder 
me ice was which he employed in his cxpcriiftents. Pqrson has now 
determined more aocurately the specific heat oJ ice ’(previously found 
by hira(3) =0*503) to be = 0*48 for temppratiprea between— 31° and 
3°, by mixing ice and .salt-water (for the solution ®f 368*8 
chloride of sodium in 1131*3 water, he fotind the specific h*eat 0*786); 
in six* experiments he found* the heat becoming 15.tcnt in the meltipg 
of ice, which in the beginning of t^c experim^t was cftolcd down 
to from — 3° to — 31°, to bfe from 79*9 to 80*1, in the mean =80*0. — 
J. IIess(3) made a great number of experiments, by the method of 
mixing, with ice variously cooled and* water, ‘and found from them 
the specific heat of ice = 0*533, and its latent melting Jbeat = 80*34. 

Boiling; Relations lietwcen Composition and Bolllnir-polnts.— — 
Groshans(l), ffontinuing his previous rcsearchcs(5), has sought to 
give now proofs of the laws then established, and has communicated 
new remarks on the volumes and densities of fluid and gaseous 
bodies. According to him, the densities, at the same temperature, of 
fluids which have nearly the same boiling-point, arc in simple ratios, and 
the ratio of the densities of th(f fluids is in a simple ^rajio to the ratio 
of the densities of the vtpours ; bodiof^ show in general, in passing 
from tlie gaseous to the fluid state sim'^ le ratios in the contractions ; 
the contractions of different fluids wi h nearly the ‘same boiling- 
points arc equal for the same depression, of temperature. The proofs 
given by Groshans are not sufficiently mmcrous and too liftle free 
from arbitrary hypotheses, to be considered satisfactoi*y. 

n. Schr6dcr(6) has, also in continuation of his ^rcvioif| rc- 
scarchcs(7), sought to determine more accurately the influenfc •of 
carbon, hydrogen and oxygen on the boiling-point, by oomparing the 
boiling-points of carbo-hydrogens and ethers, carbo-hydrogens and 
acids, ethers with one another, carbo-hydrogens with one anoCher, 
acids with one another. He assumes tha^ the influence of these 
elements may be variable, but Calculates, however, he calls 


(1) Ann. Ch. Phys. [3] XXX, 73; Ann. Ch. Pharm. LXXVI, 97 ; Compt. Rend. 
XXX, 526 (in ahstr.) ; Instil. 1850, 137. 

(2) Annual Report for 1847 and 1848, 1, 58., 

(3) Petersb. Acad. Bull. IX, 81. 

(4) Pogg. Ann. LXXIX, 290 ; LXXX, 298. 

(5) Annual Report for 1849, III, 26. 

(6) Pogg. Ann.«LXXIX, 34; Ann. Ch. Pharm. LXXVI, 176. 

(7) Pogg* Ann. LXII, 184, 337 ; LXIVr 96, 367 ; LXVII, 45. 
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the mean or normal influence of the elements. According to this, 
a boiling-point higher by 28°'8 would correspond to the addition 
of Og or of Cj, a boiIing-point lower by 7°’2 to an addition qf Il 2 * 
According to Schroder, the lufluence of the elements on the boiling- 
pomts are in simple ratios to one aniAher and to the influences of 
the combined elements ; the influence of Cg or (in' the ethers) 
would be=28° 8i=4 X 7‘2/*of O 4 in the acids ==141°= 20 x 7*2, of^ 
C2*02=57°-6=8 X 7*2, <of C 2 t) 4 = 86 °- 4^12 x 7-2, of C 4 H2=50°-^i 
= 7 X 7’2, of C 2 H 2 111 'the organic acids €20 H 2 n Qj=21°"6 = 3 x 7*2, 
of Cg Hg as a dificrencjj in |he composition of the corresponding com- 
binationscof methyl and ethyl probably ==14°‘4 = 2 x 7'2. Perhaps 
also the natural law of the^ simple ratios in the influences on the 
boiling-points may hold so that these infldences are always multiples, 
not Qf 7 * 2 , but of 3j6. Schroder gives the following formulas for 
the boiling-points of ' ^ 


Carbo-hy Irogens ^ 
Ethyl -ethers . « 

Methyl-ethers 
Amyl-ethers 


28 8 -| — 7-2 2 — 72 8 
28^3 7-2 72 8 

28 8 ^— 72 ^ — 656 

r 4' 0 h 

288 -^ 7 * 2- —800 


Aeids and alcohols 
1 


28 8- 


c + o 


7 2i + 13 6 


if the formula for one atom (tii volumes of Vjipour) of a compound is 
expressed by H|, Oo- TheJ ormulse do not hold for all substances 
of the foregoing classes, and k ven for those whose boiling-pomts, ac- 
cording to Sch 1 oder, arc th» Jietically determinable from the formula, 
the true boiling-point may (he difierent from the calculated one by 
±7°-2; +‘14°-1; ±21°-6 ; ^28°-8, &c.— H. Kopp(l) has shown 
that ^he attetnpt to dcterminqin, he influences of the elements on the 
boJipg-point resolves itself pro finding/ the unknown quantities in 
an indetermiivate problem ; txat if only fcbose substances which are 
really comparable aic compared, there/ are always more unknown 
quantities in the problem than equations of condition, but m par- 
ticular there arc exceedingly many unknown quantities if it be 
assumed w:»tK«»Schroder that the imluence of the same element may 
be of difierent magnitudes 111 difierent combinations; Kopp has 
farther shown that the theoiy put forward by Schroder, together 
with the numbeis contained in it, is the a'csult of an arbitrary and 
illogical apphcation of an incorrect pnnciple, and that the numbers 
themselves are to be considered as accidental or arbitrary. 


(1) Pogg Ann. LXXXI, 374; Ann. C^. Pharm. LXXVI, 180 *(in ab»tr.) 
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Tension of vaponrs. — Soret(l) comit\anicate8 the sesults of some Tension of 
more recent investigations of Regnaalt concerning the tensions of 
vapoufs in mixtures of several vapours, or of vapours and gases, from 
which it follows that the law (jf Gay-Lussac, by which the tension 
of a mixture is said to be equal to the sum of the*tension of its com- 
ponent parts, has limitations, and also under what circumstances 
.^is takes place. * 

^ If the fluids do not dissolve in otte another at all,* or only *td 
a very small extent, the deviations from the’law %taf^ are incon- 
siderable, as the following numbers proye.^ ^ , 



Tension of 

Tension of va- 


Observed ten- 

• 

Temperature. 

vapour of ^ 

pour of fluid 

oum 01 
teusiflns. 

sion of mix- 

* Difference. 

• 

water. 

mixciwith it. 

•ture. 




BENZOL AND Wi^ER : 


• 


9 . 23 mm 

45rOO™™ 

56*23™™ 

^4*92™™ 

+- l-si”"” 

22“-53 

20*30 „ 

85*50 „ 

105*80 „ 

104*28 „ 

+ 1-52 „ 


BISUl^PHIDE OF CARBON^ AND WATER : 


8®-85 

8.49mm 

189*7™™ 

19#-19'“”‘ 

196-81""“ 

+ l-38'“"' 

38“-35 

50*26 „ 

585*0i„ 

635-26 „ • 

634-60 „ • 

+ 0-66 ,, 


CHLORIDE OF CARBON AND WATER ; 


70.79 

jtgOnim 

52*7™“ 

60*60™™ 

63*49™™ 

— 2-89'“'" 

440-59 

69-91 „ 

257*0 „ 

326*91 „ 

328*38 „ 

— 1*47„ 


Of such fluids as combine with one anpthcr in considerable quan- 
tity but not in all projjortions, Regnault could only investigate one 
mixture of vapours, that of ethgr and water ; he found : 


Temperature. 

150*56 

240*21 

330*08 


Tension of • 
vapour of 
water. 
13*16™“ 
22*47 „ 
37*58 „ 


Tension of / 
vapour of ^ 
ether. ! 
361 * 8 ™™ ; 

510*0 „ 

711*1 „ 


Sum tf 
tensions. 

374*96™™ 
532*47 „ 
748*68 „ 


Observed tension 
of mixture. 

362-95'”* 
510-08 „ 
71(^02 „ 


• • 

It appears from this, that the tension of the mixture is scarcely 
different from that of ether alone. • 

In the last conceivable case,’ when the fluids combine with (the 
another in every proportion, Gay-Lussac^s law no*lon^cr holds 
at all ; the tension changes besides with the proportion in whicl^ the 
vapours are contained in the mixture; it is generally less than the 
tension of the vapour of the more yolatite substance, and greater 
than the tension of the vapour of the less volatile, s6***tiltit it seems * 
as if the molecular attraction between the two fluids rendered the 
vaporization difficult. 

The tension of vapours in a space filled with gas is certainly not 
much different from the tension in a yacuum. The accurate qieasure- 
ment of the small difference has considerable difficulties, because the 


( 1 ) Arch. Ph. Nat. XJV, 27; Instit. 1850, 279. 
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maximum tension in a space filled with gas is only attained very 
slowly, and the glass sides begin to condense vapour on their sur- 
faces :^before the maximum has come on, Begnault found the 
tension of the vapours of water, ethca and some other fluids some- 
what less in air than in vacuo. For ^ther the difference amounted 
to 8 or 10 niillim. Yet a dew of fluid ether was deposited on 
the sides df the ^ass from ^^0 to 25^ millim. below fiic tension of sati^ 
mion. ^ 

Tension of ste&m.— Cnrr(l) has established tlac following formula 
for the connection hetjveen^the tension and the temperature of steam : 


F=(— 

V 100 


in which F is the tension expressed in a^ospheres, and t the tem- 
perature in degrees of Celsius. Since the derivation of the foimula 
is unintelligible to us, and it does not agree at all with the known 
results of observation, A^e can t.ay nothing farther about it. 

J. H. Alexander(2) 'has calculfted iwm his formula already ju-e- 
viously communicated (3) a table which gives the ^tension of the 
vapour of water, measured by a mercurial column in English inches, 
at intervals of 5° from 0° to 30° Fahrenheit, and from 32° E. to 
365° F. at intervals of one degree. 

V. Pierre(4) has invented a new instrument, by which, he says, 
the amount of moisture in the air may be measured without its being 
necessary to rely on the 'catles of tensions of vapour of water in 
vacuo, or on the truth of Dalton's law. **rhe instrument consists 
essentially of a cylinder with a double metal covering, in which the moist 
air is received, ^nd through tl e top of which a siphon-barometer and 
a thermometer reach into the mner space. The cylinder has a double 
bottom^ thjs sp^ce between the two bottoms is filled with chloride 
of esdeium, and at first is liermetically separated from the upper 
portion of the cylinder. After the barometer has been read off, 
a ssommunication between the lower and upper spaces is opened by 
turning % disc, and, as Pierre states, the moisture is at once com- 
pletely absorbed without a sensible change of temperature. The 
barometer then gives the pressure of the dry air. — Pierre objects 
to the cylinder being made Qf glass, because of the hygroscopic 
properties <a£’^is substance. But he must then assffme the change 
in the height of the barometer equal to double the change in its 
‘ outer leg. The way in which Pierre expects to be able to avoid this 
most dubious assumption is unintelligible to us. 


(1) Phil. Mag. [3] XXXVII, 304; Instit. 1851, 21. 

(2) Sill. Am. J, [2] VII, 361. 

(3) Annual Report for 1847 and 1848, I, 72. 

(4) Wien. Acad. Ber. 1850, Juni, 63. 
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In the years 1845—49 Wi88e(l) measured the boiling<^oint of water Tension of 
in the neighbourhood of the Equator at various heights above the level 
of the sfa, partly with llegnault^s hypsometrie apparatus, partly with 
a particular larger boiler, and ^t the same time observed the height 
of the barometer. The results vwjre compared by B.egnault(2) with 
his t!jble(3) df the tensions of water at different temperatures. The 
agreement was ver;^ good, as the .following Samples ghow : 


Stations* 

Boiling- 

points. 

Height of baro- 
meter according 
to WiSsft. 

Ten*sion * 
according to 
•Regnault. 

Difference. 

• 

Guayaquil 


• a • 

99«-70 

752-lQl«*« 

751 87“'“ 

+ 0-23™” 

Mindo 



9W-93 

656-26 „ 

055-85 „ 

+ 0-41,, 

Quito 

. 


90«-91 

544*^8 „ 

543-93 „ 

. +0-25,, • 

Pichincha 

, , 

, , 

850-16 

4:^-81 „ 

•435-78 „ 

+ 0-03^, 

Its summit 

* 

. 

B40-83 

430-29 „ 

430-15 „ 

+ 0-14,, 


Tbcrmobarometrlc IWeasarcments of^Helshts. — Kupffer(4) gives 
a formula for Bcgnault^s hypsometric apparatus (theiinobai'ometer). • 
If t is the number of centigrkde dbgrecs which the boiling-point of 
watei is under 400°, z the height of the station in metres above 
that where the boiling-point of water is 100°, then approximately, 
rzsSOO/; where the temperature of the air is assumed to be 9°*3. 
The following table shows the degree of agreement with the accurate 
barometric formula : 


f 

Height in mW^res : 

t ' 

a 

Height m^metres : 


appro vim ate. 

accurate. 


approximate. 

accurate. 

1 

300 

295 

4 

1200 

• 1196 

2 

600 

594 

5 

1500 

1500 

3 

900 

894 


1 



• t 


Beyond 1500 metres the formula is no more applicalile. If* the 
mean height of the barometer at the sea is higher than 760 milHnp, 
about 10 metres must be added to the height z for cagh additional 
millim. 

Baln-snasc and Hydrometer. — Lcgclcr(5) describes a wind- end 
rain-guage with which he has already made obseiwations for several 
years at Sans-souci, and which* does the following , t^ngs ; 1. It 
expresses the quantity of water in the precipitation from the atmo- 


(1) Ann. Ch. Phys. [3] XXVIII, 118. 

(2) Ann. Ch. Phys. [3] XXVIII, 123 ; Pogg? Ann. LXXX, 578. 

(3) Ann. Ch. Phys. [3] XIV, 206. 

(4) Petersb. Acad. Bull. VIII, 327; Pogg? Ann. LXXX, .579; Arch. Ph. Nat. XV, 
308. , 

(5) Poggr Ann. LXXX, 364 ; Berl. Aca^. Ber. 1850, 146. 
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Kain- sphere in thousandths of a line, and collects it for each principal 
^ypom»5 direction of the wind in a separate cylinder; 2. It gives the 
directions of the wind accurately and indicates the lulls of 
wind that take place; 3. If the wind be changed through all the 
points of the compass, the appai'atus shows in what direction this has 
taken place. • ® 

Appold(l) has invenfed an hygrometer, whifch by a change 
d quarter of a degree in the hygronletric state of the atmosphere 
opens a valve out of \Vhich water is poured on boated tubes till by the 
vaporization of the previous hygrometric state of the air is 
restored, when pic valve is closed. 

Condensation of eases.— Bunsen(3) made use of the expansion 
caused b.y heat in 'water in a vessel, in rArhich a fine small tuoe filled 
with gss' was placed, to produce a strong pressure on this gas. 
Bcrthelot(3) has applied the same p»*inciple to condense small 
quantities of gas. A strong glass tube closed at one end, drawn out 
at the other end, is fiked perfectly with mercury (for the condensation 
of ammoniaq;il or carbonic acid gas) Qr with sulphuric acid (for the 
condensation of chlorine), thb point of it is introduced into a tube, 
through wliich a stream of the gas to be condensed is passing; by 
cooling the tube, gas enters into the drawn-out end, and ^ point 
is then scaled : by heating, the gas is compressed and (^denseih 
(frequently not nntil a higher temperature is attained tha^ that 
at which the tube was previously completely filled with meltcury) 
to a fluid. If the greatest strength of glass possible has been left 
to the part ol:’ the ^be drawlji out, the tuVe eventually splits by the 
giving way of the glass at, its wider part, without explosion. — 
Berthelot tiaed in vain to c|ondcnse nitric oxide, carbonic oxide and 
oxygen. i 

Confiuction of Heat. — Senarmont(4) communicates as an addition 
to his pap'er on*^ the conduction of heat in crystals (5), that a plate of 
tourmaline' of a sea-green colour cut parallel to the axis, 32 millim. 
Iqng^ 28 millim. broad, and 1 '75 millim. thick, gave a heat ellipse, 
whose yninor axis was in the direction of the principal crystallo- 
graphic axis, and was in the ratio of 1 : 1*27 to the major axis. Tour- 
mslKne, in consequence of its thermal properties, may be classed as 
a repulsive crystal along ,with idocrase, sapphire and specular iron. 

Cbans^j^,be Conductlnir Powei by Hasnetlsm. — Maggi(6) has 
shown that the conducting power for heat of soft iron undergoes a 

(1) Inst. 1850, 398. 

(2) Pogg. Ann. XLVI, 97. 

(3) Afln.<Dh. Phys. [3] XXX, 237; Compt. Rend. XXX, 666 (in abstr.); Instit. 
1850, 109; J. Pharm. [3] XVII, 442 ; Ann. Ch. Pharm. LXXVI, 131. 

«(4) Ann. Ch. Phys. [3] XXVIII, 279; Pogg. Ann. LXXX, 175. 

(5) Annual Report for 1847 and 1848, 1, 76. 

(6) Arch. Ph. Nat. XIV, 132. 
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change when the iron is magnetised. He pade use of a circular plate of 
soft iron, to which the heat was communicated. by iiot steam, which 
flowed Jn a fube of plate iron through its centre. The plate was 
provided with a thin coating gf wax, which Senarmont had em- 
ployed in liis experiments on the conducting power of crystals, and 
placed betwedh the poles of a hoi'se-shoe electro-magnet, yet without 
c^ing in immedhite contact with it. Ih, the equjitorial direction, 
imi bars were brought near it^ of the same magnitude as Ihose of tKe 
magnet, to seciu’C symmetry in every condition. ’’ The'‘ isothermal lines 
were circles when the electro-magnet was not in activity ; but when 
the iron was magnetised they immediately cfiange,d into ,, ellipses 
whose major axes were in fhe equatorial direction, and w6re to the 
minor hxes in the ratio* of 6*«5. De la Rive(l) ' rcraarks that this 
result agrees with his own experience, according to which J^he 
particles of soft iron, when* magnetised, separate from one another 
in the axial direction, and approach one another in the equatorial 
dii'ection. . » 

Radiant Heat. — Melloni(2) has in his w#rk. La T^ermochrose, 
given a full treatment of the theefry of radiant heat in its present 
position. An alltetract, which according to the object of this Report 
must be confined to the new facts and points of view, could 
only give an imperfect idea of this classical work. We there- 
fore only add that the first section of the first part, which is all 
that has appeared at present, treats of the instruments employed 
for measuring radiant heat; the second section contains the inves- 
tigation of various sources of heat ;.,-th^' third, the radiation of heat 
in air and in vacuo ; the fourth and most important, finally, the in- 
vestigations concerning the transmission of heat through solid and 
fluid media. De la Rive(3) has lurnislicd an extended extract from 
the work in question. 

AbsorbluK Power for the Rays of Heht. — Provostuye "and De- 
sains(4-) have determined by three different methods the* absorbing 
power of a series of bodies, and the result has come out that the"ahr 
sorption varies with the nature of the source of heat. Thedirst,;melhod 
depends on this, that, if the temperature of a thennometer whose bulb 
is covered with the substance in question has become stationary under 
the influence of a constant source of heat, jjt receives as much Ijeat 
in a unit of time as it gives oflF. Jf therefore the ratio n f ,t,hc rates of 
cooling is known, the absorbing power is also known. The ther- 
mometers were placed inside a blackened case, and the heat of the sun 


(1) Arch. Ph. Nat. XIV, 134. 

(2) La Thermochrosc, ou la Coloration Caloririque, Premiere Partie, Naples, 1850. 

(3) Arch. Ph. Nat. XIV, 177, 257. 

(4) Ann. Ch. PUys. [3] XXX, 431; Compt. Rend. XXXI, 770; Instit. 1850, 385; 
Ann. Ch. Pharm. LX XVI, 182 (in abstr.) ^ 
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Absorbing ot of & lamp was concentrated in a focus by a spherical lens near the 
tle’ra^'of themiometer-bulb. On the one hand, the heat which the source 
heat. Qf heat receives back from the thermometer may, on account of the 
great difference of temperature, be neglected in comparison with that 
which it communicates to the thcrmohietcr, so that the heat received 
by the latter may be taken as simply proportional to ^he absorbing 
power of that svibstance jivltp which the bulb is enveloped; , since, on 
the other h'sgjd, the scrarce of heat is 'proportionately of so small^n 
extent, the*^ cooling of the thermometer takes place exactly as if it 
alone were present iij. the, enveloping case. The temperature at which 
the thermometer became stationary when covered with one of , the 
substances to be tried yrofi first approximately determined, then the 
i^ates of cooling corresponding to this and the neighbouring tempe- 
ratures were dcterniined, and then, in order to obtain the stationary 
point accurately, the temperature was *Kiiscd somewhat above this 
point by means of a red-hot metal plate, and read off when it had 
returned to that point. The rate of cooling corresponding to this 
point could. then be ''jaleulated acewately by interpolation. The 
comparison with lamp-black, ‘whose absorbing power is considered as 
perfect and taken = 1, gave : 

Absorbing power for the 
heat of a lamp. 

Platinum-black . . . 1 00 White-lead 

Cinnabar . . . Q'285 Ga'd-leaf 

White-lead r . 0'21-. Silver-leaf _ 

Powdered silver . ' . 0‘21^ 

Gold-leaf . . . O'Od’ 

r r 

From theoretical considcrAtions, which Provostaye and Desains 
prefixed to their paper, thc^ deduced the consequence, which indeed 
at first sight appears a paradox, but is fuUy confirmed by experiment, 
thaf m vac&o a thermometer covered with gold-leaf under the influence 
ef himinous rays must become more heated than if the bulb were 
covered' with white-lead ; although the former reflects 96 per cent of 
all incident heat, while the absorbing power of white-lead up to 150°, 
is equal to that of lamp-black. The reason is this, that the gold- 
leaf^ as the preceding table shows, absorbs 5 times fewer rays of 
the heat -"fifitlie lamp than the* whiVe-lead, but on that account also 
sends back 25 times fewer dark rays of heat. — In air, the ratio 
of the I'ates of cooling is only as 1’64 to 1, the absorbing power 
of the whitCf-lead is therefore no longer compensated in this case; 
in fact^ the two thermometers assume then nearly equal tempera- 
tures. ^ 

„ From the law that the absorbing power of bodies which do not 
sensibly disperse the heat is the complement of the reflecting power, 
PrCvostaye and Desains deduced, the following results : ' 


Absorbing power 
for solar beat. 

a-19 
. 013 

0075 



TIIERMOLOGY. 


47 




. Heat absorbed of ? 

Absorbing 
power for 


the sun. 

• 

# 

the mo- 
derator 
lamp. 

Locatelli’s 

lamp. 

• 

of the flame 
of alcohol^ 
salted. 

the rays of 
a copper heat, 

plate at 

400^ 

Sled . . * . 

0*42 • 

0*34 

0*175 

0*12 


Speculum metal 

0*34 . 

• 0*30 

0*145 

• ' ' 

. — 

l^^tinum .... 

0*39 

0*30^ 

0*17 

0*14 

0*105 

Zinc ..... 

— 

0*32 

0*19 


— 

Tin . . . . 


0*32 

miSk 


— 

Brass ..... 

— 

0*16 

m 

0*06 

0*055 

Gold . . . . . 

Very brightly polished silver 

0*13 

• 


• 0*045 

• • 
• 

0*045 

p1atc| . . . • * 

0*38 

• 

0*035 

• 0*025 

• 

— 

— 


The values are true for all angles incidence from.O^ to 75®. 
They are rather too great the metais, for whidh all the dispersion 
could not be avoided. 


From the equality of the radiating and a];)sorbing powers Pro- 
vost aye and De sains finally deduced the^ following values for a 
source of heat of 200® : * • • 

Silver 0025 Copper 0*05 

Gold 0*04 Platiua 0*10 

Traiisniissibiilty of tiie Rays of Heat. — Masson and Jamin(l) 
have investigated the transmissibility through various substances of 
the rays of as pure a solar spectrum as possible, principally with the 
view of determining whether \he light- .and hoat^rays have such 
similar properties under *hese circu:nsVanccs as Jo justify us in con- 
cluding that both sets of rays have a common cause, — Tlicy found 
that the rays of heat of all degrees Of refrangibility between 4;he 
extreme x’cd and violet were transmitted equally completely rock- 
salt, rock-crystal, alum, glass and water which are diathermanous in 
such different degrees. The rays of the red end were transmitted 
perfectly, even when plates of glass 800 millim. thick w^e useJ^ or 
of rock-crystal 150 millim. thick. Through a thickness of 800 mjlliw. 
of water, which absorbed a considerable portion of the Kghty 76 per 
cent of the heat-rays were transmitted. — Coloured media, as red 
glass, tincture of archil, certain green glasses, solutions of sulphate 
or bichi’omate of copper in ammonia, whvh only transmitted one 
colour, were also exclusively tra^rsed by the heat-ray", "orrespond- 
ing to these colours. — In the same way the light- and heat-rays 
■proceeded together in media which transmitted two bands of colour, 
as sesquichloride of chi’omium, which transmitted red and green, 
and viotet glass, which transmitted red and violet : finally, also, in 
bine glass of cobalt, whose spectrum* exhibits several alteAiations of 
bright and dark bands. 


(1) Compt. Rend. XXXIfl4; Instit. 1850. 218. 



Tranimls* 
stbility of 
the rays of 
beat. 


48 PHYSICS AND PHYSICAL CHEMISfRY. 

« 

Masson and Jamin farther proved, by photometric and thermo- 
metric measurements, that in all these cases proportionate parts of 
the light- and heat-rays were transmitted. They consider thaj; they 
have proved that the rays of both kinds, for equal refrangibility also 
have the same length of waves and th« same velocity of propagation. 
They found that the deviations of the planes of polarisation of the light- 
and hcat-i'ays wqre the sap5^ for both, in passing through quartz and 
"solutions or sugar; that the effect of* thin plates, which caused a 
difference of*pa‘cli iri the ordinary and extra4)rdinary rays of 5, 
^ or 1 wave-lcngjh, was^the same for both kinds of rays. The 
above-n£j.med investigators therefore consider that they may lay down 
the general law, that whatever action takes place in light- and heat- 
rays of equal refrangibility, the numerioAl ratio of the intensities of 
the^two kinds of rajs beforehand after this action is the same, and 
that therefore the same cause may be ai^emmed for the two kinds of 
rays. 

We have not yet considered the critical remarks on those parts of 
M elloni^s(lJ> latest work on radiant hjeat, which belong to the sub- 
ject here treated of, and which Mhsson and Jamin have laid down 
as an introduction to their paper. Melloni(2) a'xiswcrs to these 
remarks, that it is very unjustly, and only from an erroneous 
conception of his work, that the conclusi6n is drawn that he either 
denies the identity of light- and’ heat-rays, or has not clc^y laid it 
down. That he has already shown in his critique on the U^earches 
of Scebeck and Wiinsek^ that the iliaximum heat does not’ fall in 
different posifioAs according tp the materiahof the prism, but always 
at the red end of the spectrUm, and that when the source of heat 
employed is uot sufficiently/ small, that effect is only rendered ap- 
parent by the absorption of the dark heat-rays, which Masson and 
Jamin* had altogether excluded from the discussion. That since, 
however, tlhe gf-featest intensify of light, as is known, is in the yellow, 
it is^ecesstJry to call in a physiological cause to aid the explanation of 
this difference. This cause Melloni finds in the constitution of the 
retina, whick, best adapted for the reception of luminous vibrations in 
the middle of the spectrum, exhibits a gradual decrease of susceptibility 
tou^rds the end of the spectrum, just as the nerve of hearing does 
not recognise a sudden jump between audible and inaudible vibra- 
tions. — That proceeding from this, iimay be conceived and proved by 
experiment, that the proportionality between the light- and heat-rays, 
as maintained by Masson and Jamin, by no means always holds 
good. That rays which have previously passed through water or alum 
have their illuminating powfer altered by coloured glasses in ti totally 
differeift mtio from their hcatirig power. That a glass, for instance. 


c 


(1) Comp. p. 45. 


(2) Compt. Rend. XXXI, <70. 
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which only transmits red and orange, gives a pencil of rays of 
tolerably feeble illuminating power, but hot; that a glass which 
transmits yellow, green, &c., gives a pencil of rays having exactly 
s>opposlte l)roperties. ^ 

Reliectlvn and Kefractlon Heat-rays. — ^PrQVOstayc and De- 
8ains(l), assuming Fresnel's formulae for the intensity of light 
reflected at a surface, have calculated tlte intensity, of the reflected 
§^d refracted light for a plate with jfaralleJ. surfaces, br for a pilfe 
of such plates, both for the case when the vibratioriS^ake place in 
and when they take place perpendicularly to the plane of incidence. 
It is indeed proved by Jamin's researchei^2), that, accurately taken, 
Fresnel's formulae correspond to no case in nature ;*and that instead 
of them the expressions giv^n by Cauchy for metallic reflection must 
be applied in general to every reflection^ but that for bodies whos^ co- 
efficient of refraction is ng.«rly equal to that of ^lass, Fresnel's and 
C auchy's formulae give, with the exception of a very narrow range in the 
neighbourhood of principal incidence, exactly equal values, and the 
results of Provostaye and Desains %re cqnsequentl;^ applicable in 
all these cases. The two investigators have farther also given formulae 
for the quantity of polarized light which the reflected and also the 
refracted rays contain, and have shown experimentally that the 
reflection and refraction of the rays of heat follow exactly the same 
* sin” a — rl - tan® (i — rl . . . 


laws. — Put and then the intensities 

sin® (*+ r) * — ® > 

are as follows : 


tan® (i+r) 


Vibrations perpendicular to phfhc of incidence. H Vibrationanin the plane of incidence- 

reflected ray. refracted ray. 

For one reflecting surface : 

R l-R 

For two reflecting surfaces or a plate ; 

flR l^R 

1+R 1+R 

For n parallel reflecting surfaces : 
nR „ l-R 


A=\ 


:B=, 


reflected ray. , 

refracted«ray. 

R 

•l-R 


«. • 

2K 

l-R 

1+R 

• 1*+R 

^R R — 

l-iT 

{n-l)R ~ 



l + {n-l)R^~l + {n- 

To confirm experimentally the applicability of these formulae to 
the heat-rays, Provostaye and Desains employed extremely thin 
and clear glass plates of good polish, and only such heat-rays as had 
previously passed through a considerable thickness of glaas.- With 


(1) Ann. Ch. Phys. [3] XXX, 159 ; Conipi. Rend. XXXI, 19 ; Inst. 1850, 217. 

(2) Annual Report, 1847-8, 1, 132 ; for 1849, III, 71. 
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Reflection 
and refrac- 
tion of 
heat-rays. 


these precautions, the loss from dispersion and absorption was 
extremely small. In order to render it still less sensible, the intensity 
of the reflected or refracted ray was not referred to the intensity of 
the incident ray as unity, but to the^ sum of those two rays. The 
coefficient of refra^jtion of the glassf was 1*49. The agreement 
between observation and oalculation .was as near as possible, as the 
following results, among others, show.. ^ 

* i. Heat-rays which , vibrate perpendicularly to the plane of 
incidence : '■ ' 


Number of plates. 

f Anple of ’ncidence. 

Intensity of transmitted heat. 

t 


observed. 

calculated. 

1 

30"'' 

,0-706. 

0705 

2 

20® 

• 0 370 

0-374 


40® ' 

0-586 

0-583 

4 

30® 

«Q-396 

0-371 

2. Heat-rays vibrating in the plane 

of incidence : 


1 

15® 

0-802 

0-806 

2 

*15" 

0-676 

0 075 

3 

15®/ 

0-581 

0 581 

3. Natural unpolarizcd heat ; 



1 

0^' 

0-92 

0-92 

2 


0-855 

o-a5? 

3 


0-80 

0-80 

4 


0*73 

0-75 . 


In the case' where natural light or natu^l heat iS employed, the 
intensity when n plaices are used is : 

for the reflected itly. For the transmitted ray. 

h{A + A') + 

and the quantity of polarized light contained in the two rays • 


^AA-A'): 
i {ir-By. 


htijR-IT) 


ll + {n-l)K] [l + in-im 
hniR-JT) 

[I + (»-!)/?] [1 -I- (»-!)/?'] 


and consequently the iawo pf the polarized to the unpolarized 
light is : ‘ ■ ’ 

„_A-A' 7r_R'-B 

A+A' S+B 

If is^ the quantity of polarized heat contained in the reflected 
ray, n the quantity of natural heat, then and if the prin- 

cipal section of a piece of calc-spar is placed first parallel and then 
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perpendicular to the plane of reflection; the transmitted ray contains Reflection 

• / ^ and Tefrac. 

in the one case the quantity of heat k other case heat”a^. 


k 5, and the difference of thi^deviations of the thermometrie column 

divided by thei^t sum gives the value, .of P. The comparison of 

Jalculation and observation gave for P=— 

° p+n» 


Angle of incidence. 

10» 

15“ 

20 " 


Observed value. • 

0-393 

0-574 

0-75 


•CaKsulated value. 

»-396 

0-587 

0-76 


Provostayc and l)(^ins found farther, ‘the following laws, 
the analytical proof of which may be examined in the memoir 
itself(l) : , 

1. ^'ITien a single plate is used, \he v^lne of P'^increases from 

direct incidence till the angle «f incidence is 90°, and at this limit 
^2 j 

= wherC X is the coefficient of refraction. Also this liun;.iug 

A" + 1 ° 


value remains the same for any numlnn- of plates. 

2. When scver.il plates arc used, 1^ reaches a maximum, which is 
more nearly equal , » unity the more plates the ray passes through, 
while, at the same time, the angle of incidence at which this maximum 
occurs, continually approximates to the angle of^)ol9,ri?,ation. 

Provostayc and Desains have moreover generalized the formulae 
they have obtained, so as to be applicable to parallel pjates of different 
substances. 

Jamin(3) has pi’oved, as is known, that the intensity with which 
rays of light of different refrangibility arc reflected at metal surfaces, 
for some metals, as steel and zinc, increases with thfi-refrangibi-* 
lity ; for others, which in consequence of this show an incliflaljou 
to yellow and red colouring, as for instance, brass, coppgr, ‘specu- 
lum metal, is less for the more refrangible rays. Provostayc 
and Desains(3) have now found that the same metals 'fliave 
exactly the same properties for the r^ys of heat of different ‘ 
refrangibility coming from th^ sun. The above-named physicists 
farther found that heat-rays which had proceeded from a lamp with 
double draught of air, and were polarized, were reflected in greater 
quantity as the angle of incidence increased when the vibrations were* 


(1) Ann. Ch. Phys. [3] XXX, 173-5. 

(2) Annual Report for 1847-8, 1, 133. • 

(3) Ann. Ch. Phys. [3] XXX, 276 ; Arch. Ph. Nat. XV, 223 ; Compt. Rend. XXXI, 
512; Insqt. 1850, 322. 
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■Reflection perp^dicular to, the plane of incidence, while exactly the reverse took 
tlon of place for heat vibrating in the plane of incidence. 

beat-rayg. . 


Incidence. 

Speculum 

metal. 

1 Steel. 

[ 

Platinum. 

Tin. 

ft 

Zinc. 

1 

Silver. 

I _ ' 

Brass. 

Vibrations perpendicular to plane of Incidence : 

o 

r 


. . 300 

,0-71 c 

0*69 ' 

0:687 1 

0'69 

0*685 

— 

0*875 

500 

0-77 

0-77. 

0-77 

-r--- • 

— 

— 

0*88 

760 

D'89 ^ 

0*90 

0-865 

0*888 

0*835 

r 

0*98 

0*895 

Vibrations in the«pl£Uie o 

f Incidence : 




30® ' 

, 0-68<^ 

0*62 

0*67 

0*634 , 

0*675 



0*81 

50® 

0*64 

0*55 

f 0*634 

0*62 

0*655 

— 

0*79 

76® 

0*44 

< 0*55 

0*45 

0*495.? 

0*i)55 

0*859 

0*7ii 


The refledtion of the natural ,heat, which contains the sum of the 
two foregoing components, is, therefore,* hearly the same for all 
angles of incidence between 30° and 76°. — Moreover, the reflection is 
the stronger the lower the soui;?e of heat is from which the rays pro- 
ceed, as comparative experiments with colar heat, heat of the lamp 
with the double draught of air, the heat of a spirit-lamp, and a platinum 
plate heated to 400° proved. 

Provostayc and Desains conclude, therefore, that the soTirccs of 
lower temperature emit heat-waves of greater length, as is shown by 
Draper(l) to be the case likewise in the development of light. 
The results obtained by Provostaye and Desains with reference to 
the transmissib^lijy of the heat from various sources of difierent inten- 
sity through water, agree with ^his opinion, since Mclloni has shown 
that the transmissibility decreases with the refrangibility. Through a 
thickness of fire centimetres /of water, which was enclosed between 
two plates of glass, there passed out of every 100, rays, for 


Solar heat, which ha'l previously passed through 25 centimetres of water . 

Solar heat .... v ^ - 

' Heat pf an AThand lamp, which had passed through a glass lens and a thickness 

j[>f 10 centimetres of water ' . 

Heat of the charcoal points in tlie galvanic circuit 

Heat' of ch&ik, in a flame of etlier fed with oxygen 

Dark solar heat, beyond the red 

Heals Vif a Locatelli's lamp . ' 

Heat of a salted spirit-lamp - . 

Dark solar heat, at a still greatef distan<;.e from the red . . • . , 


92 

58 

51 

23*5 

20 

14 

10 

2-5 

0 


.1 




Rotation of the Plane of Polarization hy Fluids. — The same inves- 


, tigators have proved(2) that the plane of polarization of the heat-rays, 
which according to the researches of Biot and Melloni(3) is made 


(1) AnnualReport for 1847-8, I, 123.' 

(2) Ann. Ch. Phys. [3] XXX, 2G7 ; Pogg. Ann. LXXXII, 114 ; Arch. Ph. Nat. XIV, 
3lb; XV, 227 ; Gompt. Rend. XXXI, 53, 621 ; Instii. 1850, 228, 346. 

(3) Compt. ^nd. 11. 
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to rotate by quartz/and, according to Provostaye and Desains’ own 
investigations(l) by heavy glass under the influence of the electric 
currqpt, also suffers a deviation from oil of turpentine and a solution 
of sugar ; and that exactly t^e same laws hold for this as for the cor- 
responding phenomena of light. The rotation oh the plane of polar- 
ization is fnversely proportional to the square of the wave-length 
(where it is presupposed that the same Jeiagths of v^^ves^belong to^the 
heat-rays as to the light-rays of the same part of the spectjram) j it is 
directly proportiotjal to the length of the dblumh oi ^uid, and the ^ 
quantity, by weight, of the active substance contained in a solution. 
— A solution of 31 parts of camphor in 65 parts of pil of tprpentine, 
which, according to Biof, causes all tljc coloured rays 6f the spec- 
trunf to rotate nearly ‘equally, has the same propeflfty with reference to 
the heat-rays.^Provostaye and t) chains had in their ^xperiqjents 
employed a fine solar spe«tt'um in which Fraunhofer^ s lines could be 
distingxiished, and separated from this small and therefore tolerably 
homogeneous coloured pencils, whicK they made to pass through a 
polarizing and an analysing !^icoPs prism. The absolu^ magnitude of 
the deviation could not be accurately determined in the direct manner, 
on account of the small sensitiveness of the thermoscopic apparatus. 
Provostaye and Desains, therefore, measured the deviation of 
the needle of the galvanometer for tw^o positions of the analysing 
NicoPs prism perpendicular to one another. The sum of the two 

is, according to Malus’s law, equal to the greatest deviation, and if 
the deviation in any other position of the 'NicoPs prism is divided by 

it, we obtain the square »{ the cosine af the angle \^hfth the plane of 
polarization of the Nicol makes with tae plane of polarization of the 
heat-ray after its deviation. — The following deviation^, among others, 
were thus obtained through a column of oil of turpentine : 


Length of the column. 
015“ 


0-10 

005 


Rotation of the plane of polapzatioa^ 


of the green ray. 

— 58® 54' 

— 59® 13' 

— 39® 22' 

— 40® 12' 

— 40® 0' 

— 20 ® 0 ' 


of the red r-vp* 

— 32® 33' 

— 20® 95' 

— 10® 26' 






Klnettc8.-Electro-Hairnetl8m as a Motive Power. — B. Hunt(2) in 
an interesting paper read before the Society of Arts, in London, has 


(1) Annual Report for 1849, III, 33. 

(2) Phil. Mag. [3] XXXVI, 550; Athenaeum, No. 1179, 588; Sil. Am. J. [23,X, 
282. 
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Kine- shown the unpiofitableness of the application of electro-magnetism as 
Electro ® motive power, — The mechanical effects of equal weights of coal and 
magnetl zinc — the former applied in a Cornish steam-engine, the latter in a 
*^tive Grovers battery — are, according to Il.unt, as 143:80; the costs as 
power. 1:24. Hence the* economic efiects sre as 43:1. But even this 
ratio cannot be reached, for the magnetic power generated, loses con- 
siderably by the distance, fitnj besi^s is weakened by the motion of 
thd anchor and by inductive cun’ents. • 

Petrie(l) 'has klso brought forward consideraticgis on the mechani- 
cal effect of the cleptric cu^ent in comparison with that of heat, and 
expects luore fsjiVouraDle results than Hunt from a proper ap- 
plication ol the former.— ^etrie finds that if the electro-motive 
power of Daniell^j clement is put =60; an element whieh hhs an 
electpo-niotivc power =100, d6velopes a power of 303’5 English^foot- 
pounds for a consumption of one grain of ^sinc per minute : farther, 
that in the DanielPs circuit a horse power is produced by the con- 
sumption of 1*56 lbs. in. the hpnr, but that in the best electro-mag- 
netic machine^, as yet, a horse power is oijly attained by a consumption 
of 50 or GO lbs. of zinc, consequently, only -jij- of the theoretical power. 
In the best Cornish steam-engines -j-'-j-, and in locoyaotives usually 
of the power generated is available. Petrie believes, con- 
cluding from the nature of these forces, that the employment of 
electricity with the application of the proper means, will some day 
furnish more favourable results than the employment of heat ; he 
gives, however, no hint as to how this‘'object is to be attained. 

On the other'" hajid, P age ^2) has made^^ experiments on a very 
extended scale, on the consti'uction of electro-magnetic machines, 
and, expects, ag a result of ftrther efforts, that the economic effect 
will become equal to that of t re more expensive steam-engines. 

statits.— Proofs of the law of the parallelogram of forces have 
been given by" Crelle(3) (a dynamical proof) and Mobius(4). 
Crehe(5)wh.as given a new theory of the lateral pressure of earth 
against resisting walls. 

Tenacity at Metals at Dlff’crent Temperatures. — !Baudriinoiit(6) 
has investigated the tenacity of some metals at 0°, 100° and 200°, 
producing the temperatures by melting ice, by a water-bath and by 
an oil-bath. lie obtained the following values : 


(1) Instit. 1850, 414 ; Edinb. new Philos. Jouni. L, 66. 

(2) Sm. Am. J. [2] X, 343 ; PhU. Mag. [4] I, 161. 

Berl. Acad. Ber. 1850, 145. 

(4) Sachs. Acad. Ber. 1850, 1, 10. 

(5) Bed. Acad. Ber. 1850, 71 ; Instit. 1850, 255. 

™ 5 XXXI, 115, (in abstr.l ; Instit 

LXXVI^ys*^***^’ j Pogg. Ann. LXXXII, 156 •, Ann. Ch. Pharm. 
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Metal. 

Section in square 
millimetres. 

Tenacity for 1"'"' section 
in grammes. 



00 . 

100» 

200® 

Gold . • 

013364* 

19051 

15766 

13091 

• 


1^00 

15224 

12878 

Platinum* . 

0*13202 . 

2302^ 

20421 

18118. 



22«25« 

19284 

. 17^7 

Copper . . 

0*18095 

25338 

22050 

19839 


25100 

2ft873 

• 18245 

Silver . . * 

012156 

28620 

283240 

24526 

23260 

18705 

18577 

Palladium . 

01^409 

36983 

36481 

32871 

32184 

, 29212 
2101T 

Iron . . 

• 002^5 

209813 

205^05 

201039 

191725 

213305 

210270 


The first of the two vaMes which are given for each metal and for 
each temperature, is the greatest which was obtained in the repe- 
titions of the same experiment ; the ^cond value is the mean of all 
the expcrimsnts. It is seen .that the tenacity in gencaal diminishes 
as the temperature increases ; the change of tenacity is proportionally 
greater in silver^ and less in copper, gold, platinum and palladium, 
than that of the temperature. Iron alone forms an. exception, 
inasmuch as it had smaller t^'nacity at 100° than at 0°, but greater 
at 200° than at 100°. • 

Wertheim(l) has communicated some historical notices with 
reference to Baudrimont^s rcsfiarchcs. • 

Equilibrium and Motldlt of Solid Elastic Bodii;^ — ^Vl^xwell (2), in 
a paper on the elasticity of solid bodie^, draws attention in the first 
place to the fact that the hypotheses on which other mathematicians, 
especially N avier, have based the equations of equilibrium of elastic 
bodies are too restricted, because they comprise only ong Constant 
which changes with the natui’c of the substance. He remarks that since 
solid bodies endeavour to preserve not only their volume borfr also*^heir 
figure, since the same substance may appear in different stajes «of 
solidity, it is unavoidably necessaiy to introduce two constants into 
the fundamental equations. Maxwell bases his equations on the 
two following conditions, in which it is supposed that three pres^m'es 
act on the element of mass of an elastic body along three rectangular 
axes. 

1. The sum of the three pressures is proportional to the sum oi 
the three compressions which they produce. 

2. The difference between two pressures is proportional to the 
difference between the con’csponding compressions. 


(1) Ann. Ch. Phys. [3] XXX, 507 ; Baudrimont’s Reply (1851) Ann, Cli. Plws. 
[3] XXXI, 508. 

(2) Edinh. TrSns. XX, Pait 1, 87. 
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Maxwell remarks that the equations obtained from these con- 
ditions only differ from Navier's in this, that an invariable ratio 
between linear and cubic compression or expansion is not presupposed 
in them, and that those equations agyee aceurately with those which 
Stokes has deduced from his considerations of motion in fluids. 

After Maxwell has subjected the works of a great number of 
mathematicians ^nd physj&i^ts on elasticity to a s&ort critical com- 
l)arison, he Remarks that experimental «determinations have hitherto 
been wanting 'concerning the relations between tjie double refraction 
which is produced ,by pressure in glass and other elastic bodies, and 
the pressures themselves. That he has ground for assuming that in 
homogeneous single refrad^ng bodies, the axes of elasticity of the 
ether lie in the same directions as the principal axes of pressure, and 
thak the difference of the pleasures along two axes is proportional 
to the difference of the velocities of thc'two rays, polarized perpen- 
dicularly to one another, which are propagated in the direction of the 
third axis. . ^ 

Maxwell ^peatedly .make's use of ^he phenomena which bodies 
with two parallel bounding surfaces exhibit in polarized light when* 
they arc subjected to external pressures or tensionsj to coptrol the 
results of the analytical development. — Unfortunately the lilaitB of 
of this Report do not allow of communicating the process of these 
developments ; we must be content with citing the results and the 
consequences drawn from them. 

If ^ .’ndicate the c^impresslons along three principal axes 

«, 7 •, Pp Pg, P3 the applied pressures, the expression of the 

conditions stated above gives : 

If Saf, Sy, 9f are the displacements in the directions of the co-ordi- 
nate' axes, and JT, Y, Z, the internal attractions along these axes, we 
have the equations : < 
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These equations, as Maxwell remarks-, coincide witli'Cauchy’s(l), 
if k is^ut for m and K for y , — and with Stokes,( 2 ), if A=^3iJk 


EqaUl* 
briuxn and 
motion ot 
solid elas- 
tic bodies. 


and — Maxwell now parses 'to the consideration of the follow- 
ing single cases : ' ^ ^ 

1 . A hollow cylinder, whose ’ external* silrface is fixedj while the. 
internal is turned by a couple through a small angle. • ^s regards 
the optical effect, Maxwell finds in this case that the difference 
of path of the two rdVs polarized pcrpendiculariy to* one another is 


inversely proportional to the square of the distance from (JiC axis of 
the cylinder, and that the ajjgle of the directions, of polarization is 
bisected by the radius drawn to the poipt in question. The system 
of rings in polarized light 05 this account has exactly opposite pfo- 
perties to that in uniaxal crystals, because the arrangement of colour 
increases towards the centre, and the rings here become narrower 


and narrower. Maxwell obtained theV>henomenon by means of a 
jelly of isinglass, which was p<furec^hot,betwcSn two conffentric cylin- 
ders. When he let it cool, while the turning power acted, the solid 
substance exhibited still the same optical phenomenon. 2. The same 
cylindf*r as No, 1 , which is turned through a certain angle, not over 
the whole internal surface, but at one point. 3. A hollow cylinder, 
which is only subjected to normal pressure. 4. The compres- 
sion of a hollow sphere, which ^is subjected to internal and external 
pressures, as is the case in experiment^ fin the compressibility of 
fluids. Maxwell compartiB his results wih those which Lame(3) had 
deduced from the experimental researches of llegnault. 5. The 
equilibrium of a uniformly-bent prismatic rod. 6 . Tlfe cquilibriifm 
of a circular elastic plate which, fixed at its circumference, is bpnt to 
a concave surface by a pressure uniformly spread over Jtlm vdiolc sur- 
face (for .instance, by the pumping out of the air from a c^lindycal 
vessel behind the plate, as Nasmyth proposed, to exhibit a concave 
mirror ; Maxwell remarks that such a reflector would serve as aff 


optical aneroid barometer.) 7. Conditions of torsion o^a cylinder, 
which consists of a bundle of thin wires. 8 . Calculation of the inter- 


nal pressure, whirh is called into play in its own mass by the centri- 
fugal force of a rotating cylinder. 9. State <Jf equilibrium of a tube, 
which is surrounded externally by*a medium of constant temperature, « 
while a fluid of different temperature flows through the tube. 10 . 
State of equilibrium of a cylinder which is suddenly and greatly 
heated over its external surface. 11 . State of a hollow sphere which 
conducts heat from the inside to the qutside, or the converse,, as for 


(1) Exerc. d’Anal. Ill, 180 (1828). 

(2) Cambridge Ehilos. Trans. YIII, Part 3. 

(3) Annual-Report for 1847-8, 1, 102. 
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Equui- instance, the hulb of a thermometer. 12. Equilibrium of a rod, which 
is bent together into a ring. 13. Two cylinders, whose axes are per- 
tte*boaS’ P^i^dicular to an unlimited elastic plate, and which arc burned 
through a certain angle in the same .direction. Comparison of the 
results with the isechromatic curves which the clastic plate shows in 
polarized light. * , *■ 

Finally, May well drgit^ attention to the fact that the state of 
* c&nstraint which takes place in unannealed glass, cannot be deduced 
from the equations of equilibrium of elastic bodies, that for this we 
rather require in addition the knowledge of the laws of cooling and 
solidification ; ljut tliat from the form of the isochromatic curves in 
polarized iight, we can drafv conclusions as to the position of the prin- 
cipal axes of tension or pressure. * 

*Cox(l)‘is of opinion thaf the assumptions, from which we set out 
in calculating the bending of an elast5-c«Tod, namely: — 1. that the 
longitudinal extension or compression is proportional to the force ; 
2. that the extension and compression produced by equal forces are 
equal, — are inaccurate* He expresses the force which produces an 
extension e in a rod by a series A c + /S e®, and then obtains 

for the equation of the elastic cm’vc a far more tomplicated form 
than Poisson found under those more simple hypotheses. Experi- 
mental proofs are not added to the paper from which we extract these 
notices. 


Baudrimont(2) has niade experiments on the motion of elastic 
bodies with several axes of elasticity'pcrpendicular or even oblique to 
one another, anU repiarks that these experiments have enabled him to 
determine the law of depenilcnce of the elasticity on the direction. 
He has found a method of preparing plates which, as regards the con- 
ditions of elasticity, may rcjdace the plates of crystal, which can only 
be had qn a small scale. — The Eulcrian formulae arc, according to 
BaudrimohtJ only applicable to the vibrations of thin rods, which 
are*fixcd-*t one end, whether these arc cut out of homogeneous bodies, 
or bodies with several axes. 


Rankinc(3) distinguishes three kinds of elasticity of solid bodies : 
1 . The lonj^udtnal elasticity, that is, the resistance which arises from 
thb extension or compression in the direction of the acting force j 2. 
the lateral elasticity, which is brought into play, perpendicularly to the 
^rection of the acting force ;• and 3. the transversal elasticity, that 
is, the resistance which solid bodies oppose to twisting or change of 
form in general. He finds that the following laws, hold indepen- 
dently of any hypothesis as to the constitution of matter : 1. In 
every homogeneous elastic substance there are three directions per- 


81 


( 3 ) 


Phil. Mag. [3] XXXVII, 151. 
Compt. Rend. XXXI, 886. 
Inst. 1850, 317. 
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pendicular to one another, along one of which a force mnsh act in order 
to prodace a resultant reaction in its own direction. These three direc- 
tions ar% called axes of elasticity, arid to these as co-ordinate axes it is 
simplest to refer all pressures asid tensions, and molecular displace- 
ments. The elasticity of a bodjp is expressed with reference to these 
axes by twelve •coeflfeients ; three cocfficifents of longitudinal, six of 
lateral, and three of transversal elasticity. ^*,The coefficient of trans- 
ver^l elasticity is the same for all directions lying in^ one plane.* 
3. In each of the abq^e co-ordinate planes, the’ccefflieicnf of trans- 
versal elasticity, or stiffness, is equal to the fourtj^ part of the sum of 
the coefficients of longitudinal elasticity diminished bjj a fourth part 
of the sum of the two coefficients of lateral aclasticity. — Besides these 
general *laws, Rankine*deveh)pes others, based dh especial hypo-, 
theses, as, for instance, his hypothesis of diolecular^vortices(>), which- 
may be found in the extract^fted from his paper. 

W. Werthcim(3) has given a very beautiful summary of the prin- 
cipal results of his investigations conewning the general laws of 
equilibrium and motion of sqjid and mid bodies, as well as the 
conclusions thence following. Our firevibus Reports (3) contain com- 
munications concAning the whole of the results contained in this 
summary, 

comiiressibliity of Fluids. — Grassi(4') has again{5) studied the 
compressibility of fluids with the apparatus (6) constructed by 
Regnault. The formula; were corrected according to Wertheim^s 
result(7) as to the relation b<?tween c^btic and linear compres- 
sion. The results obtainotl were ; 1. mat the .conipre ssibility of 
distilled water free of air decreases as? fee temperature rises; 3. 
that in all other fluids investigated the compressibilUy increasos 
with the temperature; 3. that the compression of w^ater for one 
atmosphere is independent of the pressui’c, as also in ,^alt-so- 
lutions and mixtures of sulphuric acid and water, on'tMe contrary 
it increases with the pressure for ether, alcohol, pyroxylic spvrit ahd 
chloroform ; 4. that in salt-solutions the compression is greater tlie 
more diluted they are. — Here follow also some numerical results ; the 
velocity of sound is calculated from the formula : 

7^8088 X 0-7d X 13-596. 


"(1) Comp. p. 35. 

(2) Wien. Acad. Ber. 1850, June 19th. 

(3) Annual Report for 1847-8, 1, 96, 99, 106; Annual Report for 1849,111, 38, 39, 

(4) Instit, 1850, 265 ; more in detail (1851) Ann. Ch. Phys. [3] XXXI, 4i7. ♦ 

(5) For his former experiments we refer to the Annual Report for 1847-8, 1. 

(6; Annual Report for 1847-8, I, 102. 

(7) Ibid. 96. 
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Compres* ^ 

Sibilify of 

fluids. Fluid. 

Temperature. 

Compression 
for 1 atmo- 
sphere. 

Pressure from 
which the 
value is found. 

Velocity of 
sound in 
metres 1 

Mercury . . 

... 

0-000^295 

— 


Water . . . 

0» . 

0*0000503 

— 

1419*8 

»i. ... 

10/8 

0-0000480 

— > ( 

1452*9 

V • 4 . 

25 '0>. 

0-6000456 


1493*5 

yy • • • 

53 -3 

0-0000441 

— . 

1526*1 

Ether, 

0 

0-000112 

3*408 atm. 

- 

ft ... 

0 

0-000131 

7*8^20 „ 


»» . . 

.. 13.*8 

0-000153 

8*362 „ 

— .. 

Ajpoliol . . 

7 -3 

0-0000828 

2*302 „ 


»»* . . - 

13 -1 

0-0000991 

8*97 „ 


Pyroxylic spirit^. 

13 *6 

00000913 



Chloroform . . 

8 *5 

0-000062'j 

— 


„ • . 

12 -5 

0-0000764 

9*2 atm. 

— 


Fluid. 

Tempe- 

rature. 

Density. 

Compressibi- 
lity for 1 at- 
mosphere. 

Velocity 
of sound. 

Solution of chloride of calcium No. 1 

]7'>-5 

1*218 

0 0000 306 

1650*1 

ft ft t No. 2 

15*8 

1-417 

,V 206 

1864 2 

If 11 „ No. 2 

41*25 

1*339 

» 229 

1775*5 

Solution of chloride of sodium No. 1 

18*5 

1*1226 

„ .321 

1C76-6 

ft ft ft No. 2 

18*1 

1-2024 

» 257 

1812-4 

If If ft No. 2 

39*6 

1*188 

„ 263 

J802-8 

Solution of iodide of potassium • . 

15*5 

1*694 

„ 260 

1615-6 

Solution of nitrate of soda . . . 

18cl 

1*2026 

If 295 


Solution of f arVonate of sodS V . 

16 *6 

1*182 

i If 297 


Sea-water . a • - • fl . 

17*5 

1^0264 

1 If 436 

mmmrnm 

SO 3 + 2 HO / , . 

13*6 

-- 

1 „ 242 


SO 3 + 3 no f. , 

14 *6 


„ 250 


803 + 4 110 

16*5 


If 271 



SO 3 + 5 no 

11*7 


If 279 



SOgV, 6 HO 

i 14*2 


,1 283 



SO 3+ 10 no 

14*6 

— 

If 315 

— 


C 


Narlotte’8 Liaw. — E, B. Hunt(l) remarks^ that Mariotte^s law 
must ^ec^sarily hold in every homogeneous mass, since whatever 
attractive or repulsive forces may be acting, these must depend on the 
fnass, and increase in intensity proportionally with it quite inde- 
pendently of the law J)y which these forces increase or decrease with 
the distance.; — Conversely that the inapplicability of Mariotte’s law 
must indicate the absence of perfect homogeneity. Since then that 
law is not strictly applicable to gases, and not at all to liquids and 
solid bodies, it follows therefore, that all these bodies have amole- 
cular structure, since heterogeneity cannot be conceived without the 
hypothesis of molecules. 


(1) Sai. Am. J. [2] IX, 412 j PhU. Mag. [3] XXXVIl, 76. 
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Barometric Formula. — Babinet(l), to avoid the aise of loga- 
rithms, proposes, instead of Laplace's barometric formula 


Barome. 
trie for- 
mula 


4=18393“ (log Br-log 6) ( 1 
to make use of*the followin^^* 


2(T+t) . 

loop ^ 


4=16000“-i— 4(1 

ij+ ^ 


1000 ^ ’ 


If an approximation is not sufficient, or the differences of height 
exceed 1000 metres, an inteftnediate stating must be made use of, if 
Babinet's formula is to*be sufficient. • • 

Influence of the Time of Day on the Barometric iHeasurfment* 
Heights — Bravais has(2) 4r»vm attention to the"fact that, as has 
already been previously remarked by Dcluc, llamond and Horner, 
the time of day exerts an influence on the measurements of heights by ' 
the barometer, so that a correction variably witjj the horn’ll of the day 
has to be applied to the results.* He assumes that the correction is 
proportional to th® difference of heights, and endeavours to determine 
its value for the different hours of the day. In a table of corrections 
designed for the same purpose, deduced by Horner from observa- 
tions, wliich Bravais also communicates, that proportionality is not 
assumed. 

General Laws of Motion. — ^Do8kin(3) has published a memoir on 
the gcometidcal laws of th^ motion of av invariable system about a 
fixed point. Sylvester ha8(4) also comn^unicated** some remarks on 
the same subject. ■ , 

Theory of the Motion of Fluids. — On the equation of continuity (5), 
so called by Cballis, which he has put forward for the theory of the 
motion of fluids, a discussion has arisen, in which Tardy>(6) expresses 
the Opinion that that equation is neither necessary nor of any use, 
while Challis(7) endeavours to prove afresh its necessity. *' ,, 

SpoutlUK of Water through Kectangular Openings. — Lpsbros(8) 
has communicated to the Fi’ench Academy results of experiments 
which he made in the years 1828 — 34, on the efflux of watpt 
through vertical rectangular openings of greater width. It is impos- 


(1) Compt. Rend. XXX, 309 j Instit. 1850, 89; Pogg. Ann. LXXX, 224. 

*(2) Compt. Rend. XXXI, 175; Instit. 1850, 250. 

(3) Phil. Mag. [3] XXXVI, 427. 

(4) Phil. Mag. [3] XXXVII, 440. 

(5) Annual Report for 1849, III, 41. 

(6) Phil. Mag. [3] XXXVI, 171. 

(7) Ibid. 295. 

(8) Compt. Rend. XXXI, 86 ; Instit. 1850, 243 ; a very favourable report was made 
to the Academy by ftoncelet, Compt. Rend, XXXI, 733. 
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Spouting sible for us here to eite individually the results of 1100 experiments 
throng on the efflux from openings limited above, and 206 experiments on 
rectangu- that from Openings free above, and we communicate only some more 
ing»*” general laws.— For openings of the $rst kind Lesbros found : 1. The 
coefficients of efflux depend only on the smallest distance of the oppo- 
site edges, and remain the same, however the othpr dimension may be 
altered, ‘provid/id that i<^(i<?es not exceed twenty times the first dimen- 
*sion, which condition is always satisfied in practice. 2- The coefficient 
remains *tfie ^aine* whether the length of tl^e opening is directed 
horizontally or yer|ically, if the pressure at the vippcr edge is not 
changed. — Farther, Lesbros found for openings of the second kind : 
1. The^idcs of the cistefn exercise an influence on the quantity of 
^ water flowing ofit, if the breadth of 4,he cistern is not at least ten 
l4unes as great as the channel of efflux j while according to other 
observers, this influence is %aid eithc: oot to exist at all, or to cease 
when the breadth of the cistern is lour times as great as that of the 
channel. 2. The efflux is greater the nearer the* bottom of the cistern 
is to the ubottom oL the' current, The obstacles which several 
observers have applied to tlm op&nings, in order to lessen the vcR|sity 
of the stream, alter the laws of efflux. — Lesbrers thinks, that with 
proper attention to the circumstances here enumerated, the very 
discordant results of different observers may be brought into harmony. 

Flow of TVaterln Canals and In Tulies. — Saint-Venant(l) remarks 
that Prony's equation for the motion of water in open canals and in 
tubes, namely : i 

^RJ=aU+blj^ 

where J is the fall in one^metre, U the mean velocity, R the quotient 
of the section divided by( its moistened perimeter, a and b constants 
to be /“alculated by experiment, is too complicated for the analytical 
solution of problems in nydraulics, and on that account is by many 
^figincv-i’s exchanged for the equation RJ=cU^. Tie is of opinion 
tljat the advantage of a monomial equation may be obtained without 
departing* so far from the truth, as is the case in the last assumption, 
^by putting RJ=cU”', and deducing immediately from experiments 
a fractional value for m (between 1 and 2). That this assumption, 
from which log (f?/)ic:log c+m log U follows, is admissible, is clear 
from this, that if with the olteervod values of log U as abscissae, and of 
log {JRJ) as ordinates, a curve is laid down, the deviations from a 
straight line are within the limits of the 'errors of observation. •By 
three methods of approximation Saint-Venant calculates from 
ninety-three experiments the value of m, and arrives conclusively at 
the ‘formulae for motion 


(1) Conipt. Rend. XXXI, 283; Instit. 1850, 2^5. 
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n canals ; 0-00040103 17^^, <7=60-16 

in tubes : ^=0 0003956 <7'^, 17=114-49^^.)^ 


Flow of 
water In 
canals and 
In tubes. 


in which D is the diameter, and J t^e loss of pressure in one 
metre due to fricti<Jn. — Saint-Ven/int applies the first formula to the 
ca^pulation of the peculiat motion of watdl: at poihts where it is. 
dammed up by weirs, and extends these calonlaticuis’iji a second 
memoir(l) also to tiie case when the breadth of the canal is very 
great conipax-cd with its depth. • • * 

As to a memoir of Lefort(3) on the motion of watet in tubbs, more 
detailed communications arc panting. * , 

motion of Fluids In Elastic Tubes. — yolkmann(3) has^ commu% 
nicated an cxti-act from hig ^vork on the motion «f the blood, from 
which we select those results which without special physiological 
reference express the relation of the nressure on the side to the 
velocity of a fluid circulating in clastic^^bes. * Poiseuille had, by 
inserting a manometer tube, f9undj:hc pi^surc to be eqifally great in 
all points of the ^ircuit. It is, however, known that the lateral pres- 
sure of a fluid streaming out through a stiff tube, decreases constantly 
towards the mouth, being at each point proportional to the frictional 
resistance w'hich. has to be overcome up to the efflux. Volkmann 
first made experiments with stiff combinations of tubes, in which 
narrower and broader tubes, as yell as repeatedly bent tubes alter- 
nated, and found also in this case the law just cited <» be confirmed. 
He then passed to experitnents with ellistic tub(^. A reservoir 15 
decim. deep had an orifice at the lower end of the side to which a 
tube was attached with a stopcock. This was opened* and shurby 
means of a powerful pendulum, so thaf the water was forced by 
* gushes (like the blood from the heart) into an elastic Vibe Jf goat’s 
gut, 4 metres long and 45mm in circumference. By means of a m^o- 
metcr tube, the regularly alternating maxima and minima of pressfire 
were observed, and thence the mean pressure p deduced, the velocity 
V was found from the quantity flowing out. The result w^s that 
the observations could be very well represented by the equation 
p = -|- Bv. 

By means of Ludwig’s kymograph^on, wfiich exhibits graphically 
the oscillations in a manometer lipplied to an artery,' and by that • 
means allows the mean pressure to be measured with great accuracy, 
Volkmann found the pressure in the same artery is less the farther 
from the heart the manometer is applied ; consequently, in this case 


(1) Compt. Rend. XXXI, 581. 

(2) Instit. 1850, 87. 

(3) Ann. Ch. Pl« [3] XXX, 286 ; Ann. Ch. Pharm. LXXVI, 135 (in abstr.) 
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also the above law was verified.— Volkmann measured the velocity 
of the blood flowing in the arteries by means of a glass tube bent into 
the form of a siphon, to which a stopcock with a double b^re was 
applied, so that in one position the blood proceeded the dii'ect way, 
and then by a quick revolution of the,cock, took its- course unimpeded 
through the glass tube, at thosame time pushing before k the fluid with 
which the latter^ was filled; , It resulted that the v^ocity only slightly 
decreased fi-om the wider to the narrower parts of the vessels, and was 
first suddenly considwably retarded in the vicinity of the capillaries. — 
The formula given by Gerstner for the relation between pressure 

and velocity : ^ ^ ^ jvhicli I is the length, d the 

diameter of the tube, ff double the sphee fallen through in fhc first 
second under the action of gravity, a and b two empirical constants, 
was applicable throughout to ^the blood flowing through the arteries, 
as for instance the following measurements made on a dog prove : 

Pressure. 


Observed velocity. 
280 * 0 *"“ 

259 0 
186*7 
88*4 . 

48*0 


observed. 

2106 ““ 

1957 

1728 

756 

405 


calculated. 

2106 ““ 

2003 

1691 

707 

405 


Prom tbe first and lq,st\ observations a was found =23'618 and 
d = i-5423. ‘ ^ ' 

Velocity of Propasratlon of Waves In Water. — llobertson(l) has 
considered analytically the primary advancing wave or positive 
auvancing wave (so-called by^ Scott Russell) which is formed when 
an iqipulsc is exerted on jthfe quiet surface of a fluid, and the body, 
which displaced the particles of the fluid then retains the place thus 
taken, sq that the molecules of water which advanced in a curved 
.asbending or descending path, while the wave moved through their 
posltiim, dp not return again. Robertson finds the vertical compo- 
nent of oscillation of a particle of water expressed by the equation 


COS T 

k 


-p where a is the depth of the disturbed or vibrating 


fluid, 2 A the height of the wave, oo the elevation of a particle 
above the smooth surface, and t the time. — The velocity of propa- 
gation of the wave i s, according to Robertson, expressed by 
/ €L k 

(a + 2A)^, whilt Scott RusselPs empirical formula, 

w Q, 


(1) Phil. Mag. [3] XXXVII, 5,12. 
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derived from his numerous experiments, was v= ^[a + 2k) g , — 
From the tables which Robertson has given for the comparison of 
RussoIFs experiments with the results of his formula, it follows that 
the latter gives the velocity of p^*opagation constantly somewhat too 
great. — Robertson communicates the result of aif experiment of his 
own, which wfts m^ide to determine whether the viscosity of the fluid 
produced that difference. The vefocities t)T«\vaves of»equ§l height in^ 
linSecd-oil and water, were in the ratio of 2:2*13. ^t the same 
time this result seems to deserve no great confidence. *It is to be 
regretted that the rich experimeiital dcterrpina^oi^ of the brothers 
Weber(l) on the motion of the waves Avere not taken into con- 
sideration. 

On tuc motion of Streams of Water. — A considerable number of 
physical, and very large atmosjiherical procesges depefld partly 
on the influence which a g(Tr(5am of liquid or gaseous fluid exercises 
when it rushes into a larger space filled with the same fluid, and 
s which generally consists in its drawing s? part o^the surrounding fluid 
into the moving stream. yenturi(2'^5%aiid Fcilitzsch{3) have 
already rendered these facts evident by experiments with flowing 
watery lately, h(9wevcr, Magnus(l) has studied the process and 
illustmtc it by a scries of experiments. lie proved, first, that it is 
possible to totally prevent the efflux of water out of a vessel with a 
tolerably wdde orifice, by causing a jet of water, whose diameter is far 
less than that of the orifice of the vessel, to rush against the water in 
this orifice with sufficient velocity. The experiment ^cfceds as well 
when the orifice is in the ifide, as when is made«at the bottom, and 
the fb inner jet rises vertically. Since, however, by the water streaming 
in, the depth of water producing ^pressure in the vessel is gradually 
increased, an instant arrives at last when Ihc efflux can no longer be 
prevented by the thinner jet of watei. In order that the phxMttrme- 
non may last, it is necessary to maintain the water in tlie vessel at a 
constant level by another place of efflux. Magnus had inserted iiito 
the orifice of the vessel a wdde glass tube, in tlie axis of which .the^ 
thinner jet of water was conducted against the fluid. In this #ase, at 
the place whei’c the jet came in contact with the fluid, a strong fro^i 
was seen, and bubbles of air were carried on with the current into the 
vessel. Magnus sees in this the same phenomenon which is 
observed daily on the pouring of wntcr *11110 a glass, whereby likewise 
bubbles of air are carried by the incident stream down to the bottom 
of the vessel. The opinion that this takes place in consequence of 


(1) Wellenlehre. Leipzig, 1825. 

(2) Venturi, Recherches Experimentales sur le Principe de la Communication Lat4- 
rale du Mouvement dans les Fliiides. 

(3) Pogg. Ann. LXIII, 216. 

(4) Pogg. Abb. 1!XXX, 1 ; Phil. Mag. [4^ 1, 1. 
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On the the adhesion •or friction of the water on the air, or through the air 
.?peIim“of being carried forward in the discontinuous jet, Magnus endeavours 

water* ^ eontradict by the proof that a short jet, which has not yet reached 
the maximum of contraction, and cis quite smooth on the surface 
can likewise carry down with it bubbles of air far below tlie sur- 
face. That such a jet forpis'at first only a circnlai; indAitation, which 
continues unaltered foiva^quiet Surface; but on the least shaking 
or disturbance, if only a drop is allowed to fall on the surface? in 
another place, or if *thc jet carries a little bubble of air witli it, the 
indentation closes suddenly on the jet with a hissing sound, and 
greater bubbles are earned dowii\\ards. (See pp. G and 7). ^Magnus 
endeavours to give a still efarther confirmation to this opinion b\ the 
relation which be established between Ihs own expernnents and those 
r/C Sava ft on the junction of two equal jets of water. If two jets of 
water of equal section and with equal vt?!(fcity impinge on one* another, 
in such a manner as to have a conunon tangent, the water at the 
point of concourse flows awuy sidev\ays m a traul^paunt [ilane sheet. ^ 
If the jets have uneqnal velocities or unequal stclioiis, or if both 
these arc the case, the plane sheet changes into a ciuved surface, 
whose vertex, according to the experunents of Gavart, always is 
nearer to the orifice from which the wider jet flowed. If, ^however, 
the ratio of the diameters of the two jets is greater than the 
thinner jet enters altogether into the vessel with the wider orifice. 
Instead now of one curved surface, on account of other irregular 
influences, a quantify ( f 'small closed surfaces are formed, which 
produce the api)cfvancc of^oam. — Whenc Magnus caused the jet to 
flow against a hollow hewi^phcre of metal, the water gliding off 
formed a completely closed ciasc which w^as traversed by tlie jet with- 
out faither disturbance. — When the wider tube was directed horizon- 
tally'; a vertical tube V as set up at right angles to it, somewhat 
farther from the vrcssol than the place where the jet impinged on the 
w^ter, the watci (poured iii through this tube) was likewise earned 
forward and towards the vc'-sel by the jet. If the vertical tube was 
connected’ by an air-tight joint with a flask filled with air, out of 
which a second tube, bent like a siphon, opened, the lower end of the 
longer leg of winch was nnmci&ed in niereury, and if the tube which 
conducted the thin jet was likewise inserted air-tight m the opening 
of the wider tube, the mercury ros^ : the point where the jet impigned 
amidst foam on the fluid approached the vertical tube, and when it 
arrived thither the fluid mounted upwards. 

In order to obtain a still closer insight into the nature of the 
matter, Magnus made two scries of quantitative determinations. 
In tHe first series he endeavoured to determine the force of the per- 
pendicular impulse of the jet of water, which penetrated into a greater 
quantity of water in a horizontal direction, against a smooth vertical 
disc at different distances from the orifice of effluxi He employed 
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evenings in a thin side ofcsffltis; tubes of various lengfhs, but always oo the 
a jet of about 3®“ diameter, as well as a presstire of two or three ^JSi'° . "if 
metres, plates of from 100™“ to 300““ diameter which were fixed at 
one end of the beam of a balance, and measured the pressure by 
balancing weights for distance! of the plate from the orifice of efflux, 
vaiying from o0“'» to 360““. The resultywas, as well when the disc 
was vertical and the stream was ‘directed horizontally, as when the; 
stream impinged perpcndicul&rly downwards op the Jiorijontal plate, 
that the fdree of tha impulse increased up to about 150““ distance 
from the orifice. 

A second series of expc^;iments was to show in what wjy the jet 
and tlje surroimding jluid mingle Fflr this purpose Magnus 
caused pure water to flow into a solutioi^of common salt, and held at 
the point of the stream whose compo^tion was to be investigated, a 
glass tube with a finely-opened point, wImcIi was slightly bent so that 
the fluid flowed out at the other end, (which projected a little above the 
level), exactly of the composition which V had at the pointed end, and 
thus could be collceted separately ^nd su^ecflid to chemical analysis. 

— When the point was held close befoi'c the orifice of efflux, then pure 
water alone entered without a trace of salt. But even at a distance of 
10™“ a mixtuie of the two fluids was obtained, even m the axis of the 
jet, and the amount of salt increased very considciablv when the point 
was directed 3““ or 3““ out of the centre of the jet. 

Magnus passes now to the explanation of the phenomenon. He 
remarks that the jet on its entrance into thb unconfim d^uul spreads 
itself out continually. In^rdcr, then, t^iat cquai quantities of fluid 
may pass in equal times through each section, the velocity must 
dimmish accurately in the same ratio as the section itsfclf incrcas<?s. 

From this would follow a diminution in the vis t ha of the jpt, for 
which there is no cause, disregarding the inconsidciablg influ»ffic6~t5F 
friction. If, however, the transverse slices of the jet as they bcccjme 
broader and broader retain their velocity, a greater quantity passcs^n 
the same time through sections which are farther fiom the orifice o^ 
efflux than through sections in the vicinity of the opening.* This 
increase of the quantity in motion is only supplied by taking ia 
part of the surrounding fluid. There also aiises at the same 
time a considerable decrease of the lateral jfi-cssure of the fluid, as 
has been also theoretically developed by Bernoulli aend Poisson, 
and actually proved in streams of gas by the rarefaction produced. 

Magnus now shows how the above-described phenomena may be 
individually explained from the views communicated. With reference 
amongst other things to the increase of the impinging force of the jet 
of water on the flat plate with the increase of the distance from the 
orifice, Magnus remarks thattbe pressure of the fluid streaming side- 
ways from the plate is less than the statical resistance on the other 
side, and that fhis difierence becomes more considerable the greatd^. 

F 3 
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On the the velocity of the jet is, consequently, is greatest m the vicinity of 
Btleums the opening. He shows that this difference of pressure, however, in 
water. • g^ch case, has to be subtracted from the impinging force of the jet, 
and that the remainder therefore iSK.more considerable at a greater 
distance from the 'orifice. • 

By the fact that the suirounding fluid takes part in the motion of 
^ the )ct, th^ motion towaud?' one another of two parallel discs, one of 
which allows a ]ct of air or water to 'pass through its centre may, 
according to Magnus, be explained; inoreovei*, on this flepend the 
whirling motions <which occur when a jet flows with sufficient velocity 
into a fluid of the same kind, the peculiar motions of ascending smoke, 
the spiral propagation of storms. In a separate appendix, Magnus 
has sought to reduce the action of the Masting machine, called tromhe 
k^dranlique, to the preceding principle, and has described an apparatus 
which, he says, will illustrate the pi occs^, and prove the correctness 
of the explanation. 

Ilfotlon of Clascs tlivnu^b Capillary Tubes. — The experiments which 
Graham long since mMloi^n the veloc’ty with which diffeient gases 
mingle (dift'usion), and also on the vilocity with which they flow 
through an opening iii a thin partition into an empty space (effusion), 
conducted him to the same law of the dependence of the velocity on 
the density. The tunes of passage of equal volumes were found under 
all circumstances to be proportional to the square roots of the densities 
of the gases. — In a later inquiry, carried through with the known per- 
severance of tips observei, ^rahanti^l) has investigated whether the 
efflux of gases through longer or shorter aapillary tubes (transfusion 
or transpiration) follows th/p same or other simple laws. It appealed 
that for short tubes th/e efflux still follows approximately the 
law of effusion, but that +hc deviations, which are produced by the 
i'on.?.,r(iape of the sides of the tubes, conceal that law more and more 
the longer the tubes are which are used ; that when a certain limit of 
lepgth of tube is exceeded, constant ratios again appear between the 
^uqntitics flowing out or the velocities of efflux of the different 
ga8es,<iwhKli, however, have nothing in common any longer with the 
simple law of effusion eitccl,above. — Graham proposed to himself the 
problems, to determine : 1 how the resistance depends on the dimen- 
sions of the capillary tube when this already gives normal transpiration ; 
3. the velocities of transpu’ation of different gases and vapours ; 3. 
the influence which changes in the density and tension of the gases 
exercise on the transpiration; 4. the influence of tcmperatm’e. 

Graham expresses the results of this inquiry in the following man- 
ner : 1. The velocities with which different gases pass through capillary 
tubc^ are to one another in' a determinate invariable ratio, and are 


(1) Phil Trans for 1849, II, 349; Phil Mag [3] XXXV, 541 abstr.) ; Ann Ch. 
Pharm. LXXVI, 138; Ann. Ch. Phys. [3] iXXVIII, 457; Instit. 1850, '110. 



KINETICS. 


69 


therefore dependent on an especial property of these ga%es (transpire- Motion of 
bility). The constancy of the ratios has been proved for capillary 
tubes in which the resistance varied from 1 to 1000 times, 'rhe^^p'*'"^ 
following ratios are especially* worthy of note : The velocity for “ 
hydrogen is double as great as "for nitrogen and carbonic oxide. The 
velocities for ^litrogen and oxygen are ^i^crsely proportional to the 
densities of these gases. The veldcity of nitric oxid» is egual to that^ 
of’nitrogen and carbonic oxide. The velocities of carbonic acid and 
nitrous oxide are eq^al^ and compared with oxygen*directly propor- 
tional to the densities. — The velocity of ligli,t cai^ouetted hydi'ogen is 
0‘8 of that of hydrogen; that of chlorine is 1*5 that pf oxygan ; that 
of thc^ vapour of bromine and sulphuri® acid is equal to that of 
oxygen ; that of the vapour of ether is equal to tKat of hydrogen.-j- 
The velocities of olefiant gas, of ammonia and of cyanogen, ’appear .,0 
be nearly equal, and twic8 as groat as that of oxygen. — ^The com- 
pounds of methyl appear to have a less velocity than the corre- 
sponding compounds of ethyl. Both' appear, however, to bear a 
constant ratio to one another. • '‘-k 

2. The resistance of a capillary tubc'of equal width throughout to 
the passage of gaS is proportional to its length. 

3. The velocity of passage of equal volumes of air, of the same tempe- 
rature, but different tension, is directly proportional to the density. 

4. Heat diminishes the velocity of passage in the same manner as 
this would happen by a decrease of tension. 

5. Capillary tubes of great Resistance arc requisjte^in order to 
prove the laAv with reference to densities; andj^o observe that of 
temperatures, the greatest resistances possible are necessary. 

6. The velocity of efflux is directly proportional to the density 
whether the increase of this latter depends on compression, cooling, or 
the accession of an element, as for instance, the combin:.>clOii Hjf 
oxygen with carbonic oxide, so as to foi*m carbonic acid. 

An inspection of the results communicated under 1. shows, witmjut 
doubt, that in the passage of different gases through long capillary* 
tubes, the laws of motion (independent of the chemical nature^ which 
hold, for instance, in the efflux through openings in a thin diaphragoi, 
are almost entirely concealed or supei*sedcd by the action of other 
forces. — Graham remarks, that the action appears to him to be inde- 
pendent of the containing materiifl, sihee the transpiration remained 
the same in tubes of glass, brass or gypsum. The experiments com- 
ihunicated, however, were all made with capillary tubes of glass. 

E. W, Blakc(l) has communicated a memoir on the motion of 
gases which expand freely, this, like one detailed in a previous 
Report(2), is remarkable for paradoxical results. The ctfahges of 

(1) Sai, Am. IX, 334. 

(2) Annual Export for 1847 and 1848, I,«112. 
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Apparatu* density are said not to be gradual, but to proceed by jumps to a half, 
roacWues. » quarter, &c., of the original density ] similarly, the velocity of the 
particles is said to increase, &c. 

Apparatus and Maciiines.— Improijements in the air-pump have 
been indicated by cVarley(l). Migcet de Baran(2) has constructed 
a double air-pump with^ one tube, and laid it jjefofe the French 
Academy, remarking at tjit same time, however, that similar arrange- 
•rfents had Been already invented previously, for instance, by Smeaton 
in 1752. ' ' , 

Potter(3) compiupicatcs the description of an aerometrical balance 
(air manometer,!, which is to measure local states of density, which 
cannot be found with the barometer, thermometer, and psychro- 
meter. A similar' instrument for tbe saYne purpose was invented and 
described- by Franz von Getstner long since, 1791(4). 

Lovering(5) has subjected^thc actiofi Of the aneroid barometer in 
comparison with the mercurial barometer to an extended investigation, 
in order to learn the degree oC dependence to be placed on the former. 
— First, therperformanee jic instrunxents was compared by rarefying 

and condensing the air under thc'bcll of an air-pump. The index of 
the aneroid barometer had a range which corresponded to one pF the 
mercurial barometer from 20 to 31 inches ; it changed with the rai^ 
faction of the air more quickly than the mercurial barometer, SrilSt'a 
variable difference of the two instruments which fluctuated fpom O'l 
to 0-5 inches. Only, in the vicinity of the boundary of the rai^fe tbe 
differences dcci'cased agoin, changid their sign, and the aneroid 
barometer ceased (Jrom thi^ point to be useful. The comparison of 
the two instruments for tlfc usual atmospheric fluctuations, gave the 
indication of the aneroid barometer always somewhat too low, and 
this was also not quite independent of the temperature. The 
for 1° amounted to 0*0021 inches. — Lovering farther was 
convinced that, when the air under the bell of the air-pump was rare- 
and then brought bafek to its previous density, the index of the 
cancroid barometer did not* return accurately to its previous position, 
but feB short of it by as tnuch as 0*1 inch of barometric pressure. 
-;^Thc above-named physicist hence considers that the aneroid 
barometer may serve the seaman, for the purpose of detecting 
great disturbances in ' the state of the atmosphere which precede 
storms ; but . that for neither meteorological observations, nor for 
measurements of heights, does that instrument offer a sufficent cer- 


(1) Sm. Am. J. [2] X, 284. 

(2) Oottpt. Rend. XXX, 409 ; Instu. 1850, 114. 

(3) Phil. Mag. [3] XXXVIl, 81. 

(4) Gerstner, Handbuch der Mechanik, Prag. 1832, Th. II, II7; comp. Gchlcr’s 
Phys. Worterb., enlarged edition, Vl, 1206. 

(5) Sill. Am. J. [2] IX, 249 ; Ann. Ch. fharm. LXVI, 133 (in abstft) 
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taiuty. — A descrigtion and representation of the aneuoid brometer, 
from a work published by Dent, has been communicated in the 
same journal (1 ) . 

Schron(2) has published in a form better adapted for practical 
chemists the table calculated Ijy Steinheil and §eidel(3) for The 
Redvetion of iVeiglAngs to a Vacuum. • 

Breguet(4) describes an instr.u»ient fo’^he purpose of measuring 
the velocity and the time of stppping of railway trains. * • • 

Caligny(5) desenbes an alteration which he has applied to the 
aspiration apparatus invented by him, in which he replaced the piston 
by a play of fluid columns. With farthet coinmunications on the 
same subject (G), Caligny eonnects the description oT a n«w pheno- 
incnoif(7) of suction which, howcvCl’, is not easily intelligible without 
the requisite diagrams. • . ' 

L. D. Girard(8) communjeates the* descriptiorf of a new arrange- 
ment applicable to water-wheels and turbines {Imrrage hydropneu- 
matigue). « , 

. J. Phillip s(9) has brought forward niw proofs of th(^ applicability 
’ of his anemometer, which, as has bt^n ak’cady mentioned in last year’s 
lleport{10), determines the velocity of the wind from the vaporization 
produced by it in water, and the cooling thereby effected. Phillips 
adds, that the cooling power of the wind is proportional to the square 
root of its velocity, if the pi’opcr corrections are ajiplicd on account of 
the iiioistui’c present in the air. 

Coffin(ll) describes an instrument wlych serves to measure the 
changes and duration of t^ie wind. / 

With reference to the anemometer by Lcgelcr, sec p. 43. 

Dynamics of the Earth. — A paper has appeared by §mythics(13), 
on the theory of attraction. 

Equillhrlum of a Fluid Dfass at Rest under the Influence of 
Attraction. — Roche(l3) has found that a fluid mass which is at re"st, 
and is only subject to the attraction of its own jjariiclcs, and that of a 
distant point, according to the Newtonian law, has two figured of 
equilibrium. Both arc prolate ellipsoids of revolution, wliose axes of 
revolution are directed to the attracting point. The elftniration 

(1) Sill. Am. J. [2] VIII, 288. 

(2) Arch. I’harm. [2] LXI, 257. , 

(3) Miiiichener gelehrte Anzeigen, 184S, No. 37, &c. 

(4) Instit. 1850, 27. 

• (6) Inslit. 1850, 85. 

(6) Instit. 1850,372. 

(7) Instit. 1850, 373, 396; 1851, 13. 

(8) Compt. Rend, XXXI, 708. 

(9) Report of the British Association, note aftd abstract, XIX, 28 ; Insfe 1860, 20. 

(10) Annual Report for 1849, III, 46. 

(11) Proceedings. of the American Association, II, 386. •. 

(12) Essay on the Theory of Attraction ; comp. Phil. Mag. [3] XXXVII, 301 and 340. 

(13) Comf4i Itend. XXXI, 515 ; Instil^ 1850, 321. 
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Equiu. depends on the quotient of the mass of the attracting body by the 
flmTmM density of the fluid and the cube of the distance of the two masses. 

ratio approaches zero, one ellipsoid passes into a sphere, 
fluence of the other disappears. If the ratio iimreases, the ellipsoids approach 
auraciSon. One another, and at last coincide in one, whose axis of revolution is 
about 25 times as great as 'the diameter of its equator. For still 
greater values of this ratio, a state of equilibrium no longer exists. 
•For instance*, for a fluid of the density of air under the influcn'ce 
of the attraction of the sun at the distance of Mercury, none of the 
above-cited states of equilibrium would any longer be possible. 

The same investigator Ihas taken up more generally the problem 
mentioned in last year’s Heport(l), of ‘determining the figure of 
equilibrium of a fluid mass, which rotates "and is subject to the 
attraction nf a distant point lying in the plane of its cquator(2), by 
not assuming, as iii the first elution, that the velocity of rotation, 
and the angular velocity relatively to the attracting point are equal, 
as appears to be certainly the case with the satellites. Laplace has 
already rema^’ked, that if tlif. two velocities were originally not equal, 
and the mass of the satellite were considered to bo fluid, the equality 
would be gradually produced by the attracting influei.ee of the central 
body, lloche has treated this problem afresh. 

Faye(3) has communicated interesting considerations on the inter- 
nal heat of the earth, and on the possibility that the solid crust of the 
earth opposes sufficient resistance to the tidal motions of the interior 
fluid mass. * 

Tides — l?^oiiwin(4) hasAcontinued his* mathematical researches 
into the thcoiy of tides, which were mentioned in last year’s Re- 
po^;t(5). 

Whewell(6) gives a synopsis of the results of tidal observa- 
tiq n? , 120 coast stations of England and the neighbouring 
shores. 

YVaves of the Sea. — Stevenbon(7) has constructed an instrument 
for the purpose of measuring the mean force of the waves in different 
seas, ’w^ich. consists of a disc against which the waves strike, and a 
spiral pen which registers the force of the impulse. Stevenson found 
the force of the waves to be 1'5 tons on the English square foot in 
the Baltic, and 3 tfms in the Atlantic Ocean. 

Baudrimont(8) considers that fee has found, with an instrument 
constructed by him, which enables the density of the air to be mea- 


(1) Annual Report for 1849, III, 48. 

(2) Instit. 1850, 117. 

(3) Instit. 1850, 329. 

(4) Pttil. Mag. [3] XXXVI, 190 and 343. 

(5) Annual Report for 1849, III, 48. 

(6) Phil. Mag. [3] XXXVl, 549 ; Phil. Trans, for 1850, 1, 227 ; Instit. 1850, 292. 

(7) Instit. 1850, 398. 

(8) Instit. 1850, 395. 
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sured by the weighing of a light body of great Volume {aerodensimetre), 
that the density of the air besides depending on the temperature, the 
' pressure, and the moisture> depends also on the influence of light, 
and on the electric state. He h|is not yet determined the quantitative 
value of this last influence. 


9L.coastlcs.— Kodal titnes of Rods vlbratlnR transversely. — Lie-* 

sajous(l) has investigated experimentally the position of th» nodal lines 
in rods vibrating transversely in the six following cases : 1. when the 
rod is free at both ends ; 2. when it is fixdfl at^ofh ends ; 3. when 
it is free at one end and fixed at the othcr^ 4. when ft is free at one 
end atfd pressed against at the other j 5. when it is fixed at one end 
and pressed against at the other; 6. when it is pressed against ttt 
both ends; which had been ©previously performed for the first case 
only by Strehlke(3). He has, by a skilful treatment of the Euler- 
ian formulae, proved the agreement of observation and calculation, 
and shown that there is a determinate la^r ofJ;he arranggment of the 
nodal lines, which holds for all haMuonic notes, independently of the 
substance and th» dimensions of the rod. 

We will give the mode of treatment for the first case only at length, 
and for the five others communicate the results as briefly as pos- 
sible. The observations for this case Lissajous made on rods of 
steel and brass from 0*5 to 1*5 metres long, which were laid perfectly 
clean on edges of cork-wood, so* that thesq latter always fell in the 
vicinity of a nodal line, cjp accurately coincided without; they were 
strewed with dry sand, and then scraped with a violin-bow. The 
nodal lines were indicated so sharply that their position could be 
accurately found to a of a millimetre. 

If a is the length of the rod, S the distance of a nodal linij. from 

the end, and — = «, then, according to Euler, u is given by the 

(Z ^ 

equation : 

+ sin wM+ (l + e**) cos = 0 ( 1 ). 

where w is determined by the equation 

= + (»)• 

COS 01 ^ ^ ^ 

may also be expressed by the equation 

a 

01= 


(1) Ann. Ch. Phys. [3] XXX, 385. 

(2) Pogg. Aan.'^XVII, 505 ; XXVIII, ^23. 
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where a is the* length, c the thickness of the rod, b a constant de- 
pending on the material, and k the length of the simple pendulum 
which vibrates in the same time as the rod. — The roots of equation 
(a) are approximately : ^ 

' 'Stt Btt %'7c 

2^ 2 * * V 2 * 

ana the upper pr logger signs must bd used in ( 1 ) according as m is 
even or odd. Lissajous shows that equation *(1) may be replaced 
by 

sin uu — cos u)U + e , (®) 


without sensible inaccuracy^ and the roots which lie between the 
limits mu—Q and = ^ may be represented by the abscissa) 

of the points of intersection of the curves : 


y = sin u>u — cos tou ] 


y =e 


-io ( 1 — u) 


or 


y = sin <dw— cos wu 

y' = C — "“4.6 — w(l-«) 


according as m is even or odd. The construction shows that the 
curve of y', at least when the number of nodes is greater than four, 
reckoned from the end, only ditfers sensibly from the axis of abscissa) 
for a short djstiince beyotfd ,thc tirst node. Consequently, the nodes, 
with the cxc(*ption.of the ^st, in the viffinity of the ends, may be 

found from the equation : 

• 

sin <vM— cos wtt=0. 


**¥he*^ffcrcncc of two adjacent roots, as is easily seen from this 
equation, = tt, consequently the distance D of two adjacent nodal 
Jifics : 


2a 


Cf Cf _ 

2m + l 


to 


and since the number of nodal lines «=»*-|-l, the distance 

^~2« — I’ ' expcrimcnls oft a brass rod 0'5 metres long, for 

from the fourth to the thirteenth harmonic note, agreed perfectly 
with the results just deduced. — For the last node but one, we have 

u>u=^^ consequently : 


Btt . (2m-i-lW 6 
“ 2-4 • 2 “4»-.2 


and Sg— 


5a 
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This expression also Lissajous has found. 'confirmed»in the experi- 
ments cited. — The distance of the last node from the end may be cal- 
culated from the equation : 

A — ii)U 

sin um—tos <ou=se 


Nodal 
lines of 
rods 
brating 
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versely. 


since in this case* the term e W the equation (3) is insen- 

siole. Since wm = ^ + 8, by substituting this value, we find by approii- 

mation 8 = 14° 28', and hence — vidiich also agrees very 

accurately with observation.* — Lissajous i^marks also, that*according 

* * S' * • • 

to this, the ratio ■^= 0*26432 is a consj;ant ratio, independent both 

of the special peculiarity of the rod ahd of the pitch of the harmonic 

g g 

note ; farther, that — 1-=0*9196, consequently that with the same 


generality the distance of tbp two node -'-ines which lie -next the end 
of the rod amounts to only 0*92 3f th*e nodal distances lying farther 

• . 10 
on. Experiment gave as a mean the ratio ^^=0*91. 

The experiments for the second principal case, in which the two 
ends of the rod ar« to be fixed, Lissajous succeeded best in, by 
soldering the two ends of the rod into masses of brass of 1*5 kilogr. 
weight, and lining these latter undemesfth with cUitb, so that the 
vibrations could not be (^mmunicated 4o the support in a sensible 
degree. The nodal lines assumed the same positions as in the rod 
free at both cuds, with the single difference that thcf first and last 
nodal lines were removed to the ends of the rod. The expressions 
calculated for S^, S„^i and D of the first case, hold therefore Lclu cdsbr- 
Euler gives for this case the formulae ; 


1 

cos U) 




and 


+ + sin c,u-{l±e^) cosi^m=0 

and the latter is reduced as in the firsj case to 
sin ww— cos o)U= — e~"“+e~ 

where the upper sign is to be taken when m is even, and the lower 
when m is odd. The roots 


0, 




\4 


^3^ • • 




differ little<^m 
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In the third case the rod was soldered at one end into a mass of 
brass, and at somQ one other point prQpped up by a cork edge, which 
was fixed on a heavy mass of« lead. The nodal linps were sitnated as 
in the two previous cases^\xcept that the free end was as in the first 
•case^ the fijftd end as in the second case. The formulae 


„ 0-6608 a „ 


■S_ 


5 a 


4 n—2 


and D: 


2 a 


2n-V 


agreed with obscrvation.-*-The Eulerian equations for this case, 
apeording to the reduction given by Lissajous are: 

— — = — 2 (e“ +e“*“5, and 


■ (1 — u) at 


COS tJ 

. fjju _ 

sm tou — cos (uu=e +e 

The two following cases also can be -educed to the two first, if we 
consider the end which is jircssed against as coinciding with one of 
the inner nodal lines. The rod thus vibrates like the half of a rod 
twice as long, whose two ends are free or tixed, and which contains 
2n — 1 nodal lines. 

In the fourth case we have accordingly 

5-a , ^ 4 c 


^ _2 X 0-6608 a 




and Z)=- 


4ra-l 4rt-3‘ 

The experiments, which in /li^s case it is difficult to perform, agreed 
vciy well with these formula!. The Eulerian formulae arc in this 
case : 1 


tan 


(li 

e —e 


to I — 

e +e 


, from which w= 


(4?n + l)7r 


, and 


(2-“) + (1 + sin . 


.2 w. 

■e ) cos wu- 


- 0 . 


Lissajous proves that equation (I) of the first case may be deduced 
from this by transformation. 

In the fifth case the experiments are more easily performed. Thev 
agreed well with the formulae : ‘ 


S, 


5 a 


2 4 3 


, and D -. 


4 a 


4«-3 


Euler gives tan <>»= 


at 

e — c 


at . — at^ 

e +e 


and 


, iou 
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The sixth case, finally, has already been completely treated by 
Euler, the nodal lines have throughout equal distances, as Chladni 
also has found experimentally. 

The relations which Lissajous finds between the pitch of the har- 
monic note and the number of nodal lines arc very beautiful. If the 
ends which are fijed or pressed against are counted as nodes, it is 
found that for . • ^ ^ 

* 3, 3, 4, 5,, 6, « nodes, • 

the number of vibraitions are proportional to tKe squares Sf 


3, 5, 7, 9, 

1 1, • • • f • 

.*3 •/*— 1 

(A) 

in tile first three cases, of * 



0 

0 

'5, 9, 13, * it; 

21, 

. 4^-3 

(B) 

in the fourth and fifth casps , and of , 

0 

0> 

1, 2, 3, 4, 

5, 

. n— 1 

(C) 


in the sixth case. If the number of libratiovs for two nodes in the 
last case is taken as a unit, tjie ratio of +hc aumber of wibrations for 
the cases under A, B and C for n liodjd lines is : 

(4 n-3)^ 

4 IG ^ ^ " 

and that of the distances D of two nodal lines lying in the interior ; 

3 a 4 a a 

3 «• — 1 4/1 — 3 * n — 1 

The number of vibrations*can, therefore,' be cxprQgsccf in every case by 

it IS under all circumstances inversely proportional to the square 

of the length of one of the vibrating portions in the interior. 

Lissajous remarks that the formulse for D, and 
give accurate results for four and three nodal lines, and that 

— also is applicable for two nodal lines. Finally* be 

draws attention to the fact that the method by which he hi* found 
so simple a relation between pitch and length of nodal divisions, e.tld 
which is dependent on this, that the lower notes in the harmonic 
series, in which the influence of the boundaries of the vibrating body 
extends to the centre, arc excluTled ‘from consideration, is certainly 
. also applicable with advantage in other parts of acoustics, and will 
there also conduct to simpler relations. He states that the pitch 
of the note should be compared with the dimensions of that divi- 
sion to which the influence of the bqundaries does not extend, and 
that this is particularly requisite in the vibrations of plates.* 

vibrations of a Circular Plate. — Kirchhoff(l), as has been already 
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(1) Pogg. Ann. LXXXI, 258. 
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briefly mentioned in last year’s Report (1), has completed the calcu- 
lation of the vibrations of an elastic circular plate on a new basis, 
after he had perceived that the hypotheses from which Miss Germain 
and Poisson had started, were not sjjtisfactoiy. Kirchhoff has cal- 
culated the numercal results, so far at a deviation was to be expected, 
both for the older and newef constant of elasticity of Werthcim(2) 
and 9 = 1)- The d'nferences,’ however, are too small to allow of 
‘deciding with certainty in favour of the one constant or the other by 
comparison with the results of observation. If the plate forms m 
diametral and fji. cQncgntric nodal lines, the ratio of the intervals of the 
correspqnding notes is : 




?w=l 

ni=2 

w = 3' 

?n = 4 

m = 5 

0 

'1-6131 


1*0000 

2*3124 

4*0185 

6-1982 

1 

. 3*7032 

6*4033 

,,9*6445 

20*3219 

13*3937 

17*6304 

2 

6-9559 

10*8383 

15*3052 



3 

15*9031 


. 0=1 




A* 

77^ = 0 

W2=r 1 

m — 2 

»i = 3 



0 


I-OOQO 

2*3274 



1 

1*7284 

3*9072 

6*7111 

10*0762 



2 

7*3344 

11*4003 






The notes which Chi acini found experimentally in a circular plate 
agree very well with these results. The vibration -numbers of the 
higher notes approximate, as may be seen, and as Chladni also 
remarked, more and more to the ratio of the squares of the numbers 

The following foiTOulpc sc^vc for calculating the absolute pitch S of 
a plate where the radius = /, the scmi-thickircss=e, the coefficient .of 
elasticity = y, 4110 density of the matcrial=f : 


Por the hypothesis 0 = ^; S— 



1-04601. 


For the hypothesis 0 = 1; S= 



1-02357. 


The fadii of the nodal lines as given by theo^, have been compared 
with the measurements of Strchlkc on four glass and two metal 
discs from 5 to 7 Paris, inches diameter, and 0-7 to 1-1 lines thick, 
and found to agree very well. . , 

Strehlke{3y remarks that the measurement on plate-glass had 
proved merst pei-fectly the circular form of the nodal lines ; while for- 
circular discs of copper and brass, with equally accurately parallel 
planes, the nodal lines were elliptic, and consequently showed un- 


(1) Annual Report for 1849, III, 43, 

(2) Annual Report for 1847-8, I, 96. 

(3) Berl. Acad. Ber. 1850, 360 ; Instit. ISfl, 125. 
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equal elasticity in diifcrcnt directions. The radii* of the nodal 
circles, which were situated nearest to the edge of the disc, agreed to 
TXiTjTr of their length with the calculated values, but are almost always 
less than these. The radii of the smaller enclosed circles agree almost 
accurately with the theoretical .values on the hypoijicsis of 6 = ^. 

The disturbaneg took place at the edg^ and Strehlke considers 
on this account that for the extwnal noum circles ^le hypothesis of 
inflefiuitcly small vibrations ^jo longer holds. For a central mode 'of 
disturbance he ima^nes the outer circles would agree best. 

Notes from tiie Hcatlns of Glass Balls. — Sondhaus8(l) has sub- 
jected the origin of the notes in the heating of glass balls, blown on 
tubes 2 or 3 millim. wide, which has^ already been studied by 
F^inaud(3) and Marx(8) to* a new and more extended investigation, 
lie was convinced that the air in the glass tube is the sonosous body ; 
that with a suitable relatisn between the ball and* tube the apparatus 
begins to sound at about 310°; that the oommeneernent of the sound 
is particularly facilitated by the place irt which .the ball and tube meet 
(the nock) being exposed to the action of the Blaine; farUicr, that the 
pn'scncc of vapours in the bafi promotes, indeed, the commencement 
of sound in many cases, but is not absolutely unconditionally neccssai'y 
to it. as Pi nan d thought. Farther, it appeared that the figure of the 
receiver, melted on to the tube, may vai-y between tolerably wide 
limits without the piteh of the note being altered, if only the volume 
remains the samej and filially, Sondhauss found that the tube after 
being cooled, gave a note when blown on, which was a half ol* whole 
note lower than the note yhich was audi,ble durii^ tlTe heating. He 
explains this deviation by the greater density of the completely cooled 
aiP, which previously, in the vicinity of the ball at least^was expanejed 
by the heat, as well as by the partial covering of the upjicr opening of 
the tube, which cannot be avoided in blowing on it with the \nouth 
We may hence assume that the air in the apparatus vvl/ich sounds by 
heating, vibrates according to the same laws as in an organ-qiipc 
closed at one end. — The origin of the sound Sondhauss explains eus 
follows : 

When the heated air of the ball has come to equilibrium vvith tljp 
pressure of the atmosphere, there is a place in the neighbourhood of 
the neck where the heated air of the ball amd the cooler air of the 
tube border on one another. Tl^s boundary fluctuates in continual 
motion up and down, because the equilibrium between the hot air in 
the ball and the external cold air is continually disturbed by the 
cooling ; but again restored by the continued action of the flame, &c. 
When the column of air is once set in vibration, the heat 'of the ball 


(1) Pogg. Ann. LXXIX, 1. 

(2) Pogg. Ann. XLII, 610; Instit. 1836, 366. 

(3) J. Pr. CkJIifi. XX 11, 129. 
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may even som^wliat decrease without the sound immediately ceasing 
on that account.' 

As regards the dependence of the pitch of the note on the dimensions 
of the apparatus, Sondhauss first investigated the influence of the 
length of the tube.. The vibration-nufijbers were nearly inversely pro-^ 
pprtional to the square roots of the lengths of the tub^^s. The ratio of the 
square roots of the length^of tube/ however, is throughout somewhat 
iess than that of the vibration-numbers, and the deviation becomes 
more considerable for greater intervals, fey the considerable shortening 
of the tube, which occurs for the higher notes)' the portion of the 
column of air which is waPmed by the influence of the ball, becomes a 
greater and greJiter portion, of the whole vibrating column, hence an 
elevation of note < must occur exceeding that corresponding to the 
Itfngths. farther, the vibration-number is inversely proportional to 
the square root of the volume ctf the ballj and directly proportional to 
the square root of the section of the tube, so that if n is the vibration- 
number, S the section, L the length of the tube, V the volume of the 
ball, and C ^ constant 



If V is expressed as a length of tube (L') of section S, then n= 


C 

vdl' 


and if«the apparatus are similar when an invariable ratio exists 

between the.vplumes of line ball and tube, and therefore L'=i(?.L, 

C . c ) . ‘ . 

then n= -j; that is, the vibration-numbers are inversely proportional 


to'the homoldgous dimensions, as Savart had found for stopped pipes 
of similar figure. — The mean value of the constant C in the preceding 
formula, Sondhauss found to be=104400. 

In order to prove still more accurately that the law of vibration 
dercribed, and the formula which expresses it, are applicable to 
Stopped pipes which are blown in the usual manner, Sondhauss fixed 
glass tLbes of various lengths and widths, on small cylindrical glass 
^sks, and altered the volumes of the flasks by pouring in water. 
The same laws were recognized also in this case, but Sondhauss 
found the constant (7= 93410, since, as was remarked above, the 
note produced* by blowing with the' mouth is always somewhat lower. 
The same constants might be used to calculate the notes which various 
other flasks of very different form and magnitude gave. Except that 
when the neck and the tube were very short and wide in proportion 
to the^flask, greater deviations, occurred. 

Theory of Hummlns-Tops. cnUoal Pipes. — Sondhau8s(l) has, in 


(1) Pogg. Ann. LX^XI, 235 end 347. 
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another memoir investigated the musical, properties of the humming- The™ 
toj)^ and found them to agree with the laws of vibration of the cubical 
pipes. C. Marx(l) tried to explain the origin of the sound by the 
impulse which the air thrown o^t of the top by the centrifugal force ^ 
exercised on the external surrotinding air. Sond4iauss placed the 
top on the ceiltrifi^-al machine in an cScc/tric position ; firsts with 
the side opening turned outwards, •then inwards. It mounded equally 
well in both cases ; and it wae impossible in the latter position that* 
the air should be driven outwards by centrifugal force. 

The origin of the sound is properly expliyncd^ by F. Savart as a 
blowing exactly similar to that of the pipes, only witl^this diflcrcnce, 
that in the latter a current of air is dri\^n against the edge of the 
open silt, while in the top, od the contrary, the edge is put in motioji 
and driven against the air. Sondhau*ss remarks on this, that a 
sharj) edge is by no mcan^ Requisite.* Tops of wood, in which the 
edge was rounded off by the file, nevertheless sounded well. 

In order to learn the laws of vibration of cubical pipes in general, 
Sondhauss employed a small cylindrical glTiss vessel, •80^™ high, 
and 60“^’“ wide, and cemented to it*platCs of sheet-tin, in which slight 
openings of arbitrary width could be cut. Through a tube beat^en 
out wulc in the front, a flat stream ‘of air was conducted across 
the opening against one of its edges, and the pipe thus blown. The 
volume was altered at pleasure by pouring in water. The vibration- 
numbers wcvG inversely proportional to tlie square root of the voluiqc 
of the cubical pipe. At the saiiuftinic, it^wfis in diffcrcjnt^ whether the 
V(*ssel stood horizontally, •r was inclined so that* the water rose on 
one side of it. The form of the volume of air, therefore, which sounds 
is of no importance. When the vessel was nearly quite full, aud 
cons(‘quently the volume was exceedingly small, the note did not 
quite reach the pitch which is given by the above law. Farther,* 
the vibration-numbers are proportional to the fourth * roots of the 
superficial content of the opening which is blown on. Yet 
form of the opening is not quite without influence, for the qote* 
cceferis parihuSy is higher the greater the circumference iji the 
opening. If s is the superficial content of the opening, V the voluimf 


of the cubical pipe, the vibration-number is 

* • 


Vv 


Sondhauss 


found the mean value of the constant |jj^l01800. He has with this 
completed the calculation of the notes m a great number of humming- 
tops, of wood, brass and sheet- iron, in the form of spheres and 
double cones \ also of a number of short pipes in the form of cubes, 
cylinders, cones, truncated cones and pyramids, and found thcimagree 
nearly with the results of experiment. He farther shows how his 


VOL. IV. 


(1) J. Pr. Ch(fm. XXII, 133. 
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lory of formula embra*ces the two laws foimd by Savart, according to which, 
1., tlie vibration-numbers for pipes of similar form arc ‘inversely 
proportional to their homologous linear dimensiops; and 2. the 
vibration-numbers of parallelopipedal pipes of dissimilar forms are 
inversely proportional to the square repots of the side surfaces, which 
are perpendicular to the dpening. <• 

, .The result, thtit the note of a short pipe depends on the volume of 
the enclosed air,js contradicted by experiments of Liscovius(l), who 
states that the note of a flask-shaped pipe did not change, when he 
filled the greater ‘part of it with rods of wood. Sondhauss sunk 
sticks of.-sealing-wax in the above-described cylindrical pipe of glass, 
and found that tl^e note Became higher as the volume diminished, 
and indeed in accordance with the formula given abov?. 

With shorter pipes the strpngth of^ the blast has a much more 
considerable influence on the pitch of*tnc note than in the usual 
organ pipes. Sondhauss thinks that for more feeble blasts the 
particles of air most distant from the opening do not take part in the 
vibrations af'all, and therefore the resulting note is about a second 
higher. As regards the rest, the theoretical investigation (as for 
instance the opinion, that those parts of the wave which had to t^’^ 
over a greater distance from the wind-slit to the corners and sid 
the pipe, move with greater velocity in consequence of the mt 
adhesion of the particles of aii’) is not quite intelligible. 

. With reference to the influence of several openings, Sondhahrab 
found that the .cubical pipu. divided itself up in such a manner vflth 
nodal surfaces, that in all Varts vibrations of equal duration were 
performed. When the opcnhits arc of equal size, we have accordingly 

to substitute See., for V in the formixla, to find the pitch of the 

note. It is moreover indifferent how the openings are situated with 
respect to one another, and the divisions are by no means always 
congruent. If the openings in the cubical pipe, or the humming-top, 
are of unequal magnitudes, the spaces into which it is divided are also 
unequal, so that the smaller space belongs to the smaller opening, 
tnc vibration-number for each space, however, is calculated by 

the formula n=C To four unequal openings of the areas 

a®, d®, c®, rf®, correspond for idltance the divisions 





a_V 

N* 


B= 


b_r 

N* 


C= 


' ^ n-lT 
W* N’ 


where* Vhs the volume of the {vhele pipe, and JV=a-f 4-|-c+<i. 

instrument with a Mathematlcallr Accurate TuiUuBr of the Inter, 
vale. — H. W. Poole(2) has commxmicated a memoir on the physico- 


(1) Pogg. Ann. LX, 482. 


(2) SUl. Am. tZ] lkro8, 199. 
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mathematical foundation of harmony and correct tuning^f instruments, 
and at the same time has announced that he has built an organ 
which, by means of a simple arrangement of pedals, enables one to 
play the keys from C to those indicated by five sharps (JJ) and five 
flats (1?)^ with perfect purity, cpnsequcntly, withoui any temperament. 
Since this memoir^ standing on the boimd^^ies of the departments of 
music and acoustics, for the mqst part belongs ratl\pr to the former, 
wS cannot here enter into a special analysis of it, and will only state 
that in this ingenjpus and excellent work, Wie |Thysieal basis of 
harmony is developed with a clearness which ^e, have never before 
found. — The vibration ratio, -J- is vindicated to the hgrrnoni(^ seventh, 
and the strange opinions which are toUUalmost generally*about the 
chord of the ^eventh, *and farther about the character of different 
kinds of keysV are shown with a shaflrp criticism to b» perfectly 
unfounded. — No competcsit^ j^dge refuse *to agree with the 
author, when he asserts that the uniform temperament has no 
foundation in the nature of music, buiTis only, an expedient of neces- 
sity, which was seized on because of thc« practical difficulties of 
instrument building and of plajfng.* We certainly cannot judge 
whether these difficulties are removed by the construction of the 
author, and only remark that Poole asserts that his organ has ffccii 
played on for nine months with case by all musicians and those not 
the best instructed, and that it seems as if we might have great 
confidence in the author of a work, like that mentioned above, to 
which we wish a very general circulation. . 

Apparatus and instruii^iits. — Traill(4) describes a Peruvian musi- 
cal instrument which, cut out of stone an(^ bored, contains eight pipes, 
arranged as in the Greek syrinx. Four of these pipcs^have, near J:hc 
end where they are blown, a side opening, which in playing the 
instrument must be closed with the finger, for the pipe to* sound-, 
The performer has it, therefore, in liis power to omit certain notes, 
without giving up the usual convenient manner of playing^this 
instrument. 

Cagniard-Latour(2) describes a little brass wind.instrumcnt, 
which he has had made to assist in his researches into the hiffeveytk 
qualities {Klang) of notes. In a farther communication, Cagniard- 
Latour(3) brings new proofs of an opinion already previously stated 
by him, that the vibration of th% airw in whistling wit.h the mouth is 
produced by the friction of the emerging air on the lips. 

\Page(4) states that the motion of the Trevelyan instmment may 
be produced by the electric current, without the application of external 


(0 Edinb. Trans. XX, Part I, 121. 

(2) Instit. 1850, 84. 

(3) Instit. 1850, 390. 

(4) , Sill. Ar . J. [2] IX, 105 ; Arch. P^. Nat. XIII, 313. 
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heat. The stand, therefore, like the vibrating bars, may consist 
of- copper or brass ; at best, of two rails laid parallel, of which 
one is connected with one pole of a battery, and the other with 
the other. The development of hcat^at the points of contact keeps 
lip the motion, just, as in the usual mapner of causing the insti-ument 
to sound. 


c c 

Opti PH.— Sources of — Masson(l) has convinced himself by 

his study of elcetnc photometry, that bright lines of invariable posi- 
tion occtti; on tlx? spectrum of the electric. light; he has as yet distiu- 
gmslu'd four and applied them to measure indices of refraction. 

.ragc(2) coinmumcates a notice on the galvanic light, from which 
it docs nof clearly appear whether ho cr\deavourcd to prove that this 
light IS partially polarized, or only that it can be polarized. 

Rpcamier(3) believes that he has discovered that illuminated 
bodies ai’C repelled, arul dark bodies attracted by sources of light pre- 
sented to them, just as similar ijiagiwtic poles repel, and opposite 
ones attract, one another. Quatrefagcs(4) has made known the 
results of his investigations concerning the luminosity of marine 
animals. Pctric(5) eommunieates considerations and observations 
on the phosphorescciiee of ))otassium. 

Photometric InvcstiiinitlonH. — Arago(6), now that the condition of 
his sight does not permit him to continue his investigations, has 
given the Agadpiny an aclmiut of his many years of labour at pho- 
tometry. The extended nujmou’s are not^yet in our hands. From 
the brief abstracts which ari, as yet jmblished, w^e can only enumerate 
the problems, of wliieli Anigo h.is undertaken the solution, and cite 
but little of what lie has iffected. 

In order to be able to graduate a polarimeter and to solve a greater 
number of pliotomctrical problems, Arago uudertook, first, to prove 
exi>«rinicntally the law of the square of the cosine. For this it was 
requKntc to know, as Arago remarks, the ratios of the reflected and 
transmfl!-tcd jiortions of a ray of light falling on a glass plate with 
parallel surfaces, for a certain number of diffei’cnt angles of mcidcnce. 
Arago found, by a method not paiticularly described, the following 
ratios : 


(1) Compt. Rend. XXXI, 887. 

(2) Sill. Am. J. [2] VII, 37.'). 

(3) Compt. Rend. XXXI, 851. 

(4) Cpropt. Rend. XXXI, 618; Instit 1850, 298, 315. 

(5) Institri850, 365. 

. (6) Compt. Rend. XXX, 305, 365, 425, 489, 617, 757 ; XXXI, 665 ; Instit. 1850, 
89, 105, 132, 137, 161, 193, 361 , Aich. Ph. Nat. XIll, 303, 307; XIV, 36. 
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Tnclination to the glass plate. Reflected light. Transmitted light. 


40 32' 4 1 

70 ]' 2 1 

ll*' 8' 1 1 . 

17» 17' i 1 

260 38' I I 


A different method of proceeding gavt 4^rago the ratios for incli- 
nations of the incident-ray greater than 36^^. Afl^r lie had fully 
esfablislicd by these data tlue law of the square of the <;osi/ie, he 
applied it in the fol^jpwing manner to graduafe a polarilnetcr, con- 
structed of glass plates with parallel surfaces, .lie cinj)loyed a jilate 
of rock crystal^ cut parallel to the optical axis, to reduce to a neutral 
condition ai’bitrary portions*of a fully polarized ray, easily fo be cal- 
culated by the law of the sqtiare of the cosine. He then exaniine.d 
under what angle each of these rays mitst pass through a ^lass pile, 
consisting of several paralilef jilatcs, to be fully lu utralized, and he 
formed these data into a table, which serves for very dilferent optical 
<jpbjects. Amongst other things, Arago show^* how the height of a 
iinglc cloud in a clear sky piay be dcternTincd by tile degree of 
polarization of its light ; how the Waghfuess of the middle' of the disc 
o( the sun or nloon may be compared with that of the edge', of a 
dai'ker place or sped with a briglite-r, or the ash-colourcel light of the 
peirtiem of the meiem not directly illuminated by the sun, with the 
brightness of the shining parts, lie slmws, faidher, henv the light 
lost by reflectiein at mirrors of platinum, steel, and s])cculum metal 
may be determined, and that thc*light lost «u total veUj'ctioii deies not 
ameiunt, as Bou"uer believed, to oue'-e^uarter e^r one-third of the 
whole quantity ol light, but at most tei onc-huiidrcdth. 

With respect to the sensitiveness of the polaiiscopc, •Arago finds 
that it gives indications when oiic-cighticth of tin- incident light is 
polarized ; this number holds good on the average for eyes uufatigued 
by observation, 

Arago has expressed his opinion that the rays from the middl^of 
the sun's disc would excercisc a stnmgcr chemical action than Uiosif 
from the edge. Niepce de St, Victor(l) found this cohHrr^ed by 
some twenty photogaphic pictures of the sun’s disc. As tlic negative*' 
picture always tunied out comidetcly black, when made with gallic 
acid, even if a very small aperture of the obje'et glass was uncovered 
for only an instant, Niepce allow»d tlTe jiicture to be •formed under 
the immediate influence of the sun without gallic acid, ujion a film of 
albumin on glass, which took ])lacc in from five to ten seconds. The 
difference of intensity between the middle and edge was very striking. 
— By applying the most powerful accelerating agents, Niepce 
obtained in twenty seconds a sharp picture of the moon’s dis"?;, which, 


Photome- 
tric iti\es- 
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(l) Coropt Rciid. XXX, 709; lustit. 1850, 178. 
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New without any application of the hcliostat, appeared still circular. In 
thirty seconds the oval form of the picture became apparent. 

New Theory of Lisht. — E. B. Ilunt(l), crronepusly supposing that 
the equal velocity of propagation of r^s of different colours has been 
proved by experiment, and consequentjy that the wave-theory is insuf- 
ficient to explain the pher^ornenon of light, has attempted' to establish 
a new thcoiy of, light, w^iich may 'bp regarded to a certain extent as 
la ‘mediation of the Newtonian an4 Huyghenian hypotheses. 
According to Illint, the light is propagated in waves of ether, which 
for the different cqloi^rs contain unequal masses of vibrating ether in 
a state o£ condeysation. l^hc refraction of light arises from the attrac- 
tion of tlifc material portions on the conde'hsed waves of ether. 

Theory of Ligriif. — Cauchy has made "a greiht number of important 
contributions on the mechanics of the motion of ether ; wc shall make 
sj>ccial mention of "those which more |Iarticularly correspond to the 
object of this Report. One investigation of Cauchy (2) has for its 
object to explain, in a generally intelligible mannci*, the way in which 
the niathemutical proof of the transverse vibration of ether is attained, 
and also the equation which expresses the connection between the 
time of vibration of an element of ether and the length of a wave, 
and from which the laws of dispersion are deduced. In a second . 
communication, Cauchy(3) I’ernarks that his formula?, given in the 
year 1839( 1), for the reflection of light by transpai’ent and opaque 
bodies, completely agree with Aragons photometric results (Seep. 84). ' 
— Cauchy(5), however, tr<‘ats the pioblem of reflection and refraction 
anew, in several qpnsecutiv^c papers, in c. more general manner, so 
that the forinuhe for the phenomena of reflection are equally applicable 
tok. single* and„double refracting media. In the latter case, the result 
follows that the wave -surface for the ordinaiy ray in uniaxal crystals 
is not '"necessarily a sphere, but may be an ellipsoid of revolution, like 
that of the Extraordinary ray, yet so that the axes of revolution of 
bq^ii ellipsoids coincide with one another and with the optic axis. 
'Thc„r<'flcctiou and refraction at plates cut perpendicular to the optical 
axis fqjlow the law discovered by Fresnel, if the vibrations forming 
'the ray arc pei’pcndicular to the plane of incidence ; except that when 
the wave-surface of the ordinary ray is an ellipsoid, the angle of 
refraction in Fresnel's formulse must be replaced by the angle 
which the optical axis makes with -the normal to the refracted wave. — 
Cauchy especially points out one consequence of his theory, namely, 
that in reflection at double refracting media, from a ray polarized 


(1) Sill. Am. J. [2] VII, 364; Froriep’s Tagesber. (Phys. and Chem.) 1850, No. 
178, p.' 117^; No. 180, p. 121 ; No. 186, p. 129. 

(2) Compt. Rend. XXXI, 812 ; Instit. 1851, 4. 

(3) Compt. Rend. XXX, 465 ; Instit. 185Q, 139. 

(4) Compt. Rend. IX, XXVlll, 2. 

(5) Compt. Rend.dCXXI, 112, 160, 257, .297, 338, 532, 666, 766;Sinstit. 1850, 386. 
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either in, or perp^dicular to, the plane of incidence, two components Theory ot 
in general proceed, the one polarized in, the other perpendicular to, 
the plane of incidence, and that the reflected ray (since both the 
components undergo at the same time a change of phase) is ellip- 
tically polarized. The theory indicates that this phenomenon becomes 
especially perceptible when a* ray, consisting of* 'vibrations in the 
plane of incidence, rfalls on a plate of an uniflxal costal cut parallel to 
the optical axis, at an angle whose tangent dineri^ little from the, 
ratio of the sines of the angles which the refractii^ surface makes 
with the incident and. refracted waves. — Cauchy has, in conjunction 
with the younger Soleil, and by means of the reflection apparatus by 
Jamin, experimentally verified the phenomenon in question* • 

In an investigation ,on the motion of light iy uniaxal crystals, 
Cauchy (1) finds that the two rays which are propagated at small 
inclinations to the optical ays are clliptically p^arized, ahd indeed 
so that the major axes of the two ellipses are perpendicular to one 
•another. But the rays which proceed .perpendicularly to the optical 
^xis are said also in general to be clliptically pblarizcd, and Cauchy 
wishes that physicists would* dirqet their attention to* this result, 
which is not as y|Dt experimentally verified. 

The difference of path of two rays of light which have passed 
through a double refracting plate with parallel surfaces, is deduced 
by Cauchy (2) in the following manner. Let c be the thickness of 
the plate, i the angle of incidence, r the angle of rc/raction, v and v' 
the velocities of the incident and refracted waves, then, as is known, 

D SlU 7* * • 

i;~sm7' A be a ccstain length m^sured qn the refracted ray, 

which is travelled over by the refracted wave in the same time t in 
which the incident wave passes over the space s, laStly, let s' be 
the projection of h on the direction of the incident rayj then 

h—c sec r, t= s—v t, then > 5 '=A cos (i — V). The dif- 


sinr 


fercnce of path of the emergent and incident waves, if the latter h!iv® 
moved forward during the time t with the velocity v, is^ therefore, 

sin (i r) wave of the extraordinary ray we havef^ 




sin r 


sin a 

in like manner, s—s"=c — 7 —^, from which the difference of path 

sin r • • 

of the ordinary and extraordinary rays is f 

For the case of a plate of rock crystal cut perpendicularly to the 
optical axis, we have (Sq being the value of 8 for r=o) jis a first 


(1) Coinpt.,Rend. XXXI, 111. (2) Coinpt. Iteiid. XXX, 97. 
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a|>proxin)ationt 8® = 8®q cos V + e® sin V, in which ^ is the difFei’cncc 

between the coefficients of refraction of the cxtraordinai’y and ordi- 
nary rays. 

On the origin of circular polarization in single refracting media^ as 
for instance, in niany fliiid;^ Cauch5'^(l) has pi’oposed a new hypo- 
thesis, and based on the ^rac a seijcs of mathematical investigations. 
Jfp shows what 'changes the differential equations for the motion^ of 
the ether undergo, on the supposition of material molecules distributed 
in small number tlmuigh the mass of the ether.* Cauchy compares 
the influence of tlies6 moleeules on the paths of the atoms of ether, 
with thd disturbanecs which the orbits of the planets undergo fi’om 
the influence of a .neighbouring planet. , If the ether is enclosed in a 
crystallized medium, tin* ollmtical orbits, which the ether-atoms of 
a ray describe, undergo disturU-inces of twq kinds ; one kind periodic, 
but whose period docs not depend on the titne, but on the eo-ordi- 
nates of the material molecules, and another kind corresponding to 
the secular ^disturbauccs of the planctaiy orbits : these last produce 
the phenomena of circular p()larizati6n. Under all these circum- 
stances, two elements of the motion of the ether rcniain unaltered,' 
the length of the wave and the time of vibration. 

In his investigation into the reflection of light at such isophanous 
media as cause the plane of iKdaiazation to rotate, Cauchy(2) arrives*, 
at results, of which he speaks in the following manner : When a ' 
single plane polarized ray falls on thg plane surface of a transparent 
isophanous medium, the incident ray may alw’ays be conceived to be 
resolved into two c(Jmponent)s, polarized reflectively in, and perpen- 
dicular to, the plane of incidence. These components acquire by 
reflection a dWcrence of pliate, which increases from 0 to nt, within 
a small range, in the neighbourhood of the direction of prineipal(3) 
incidence, so. that the rctlccu'd ray is in most cases plane polarized, 
and, only within that narrow range acquires elliptic polarization, which 
^ Exclusively due to the difference of phase of the two components. 

When the isophanous tr,ansparciit medium has the property of 
.^roduf^ng circular polarization, the formula; for the reflected and 
refracted ray become more complicated; they depend on the two 
coefficients of refraction, of the oppositely vibrating circular rays, and 
the coefficient of cliiiiticity. — the incident ray is polarized in the 
plane of incidence, the reflected ray is so too, if the mean angle of 
refraction is half a right angle. In every other case, the reflected, 
ray is elliptically polarized, and may be considered as the resultant of 

(1) Compt. liend, XXX, 17, 33. 

(2) Oomp,. Rend. XXXI, 225 ; Instft. 1850, 265. 

^ (3) Cauchy gives the name of the direction of principal incidence to that in Which 

the difference of phase of the two components of the reflected ray is 5' 
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two components, polarized respectively in,' and perpendicular to, the Thpory or 
])lanc of incidence. The first has the same intens*ity as if the 
isophanous medium had the power of turning the plane of polariza- 
tion, but with a constant mean coefficient of refraction j the second 
is extremely feeble, and proportional to the difference of the two 
coefficients of refrjiction. — The %arac phenomenon df elliptic polariza- 
tion, though mth die ratio of the intensfticl^ of components reversed, 
tal^s place in the reflected ray; when th^ incident* ray .is polarizgd, 
perpendicularly to the plane of incidence, and j;hc angle (jf incidence 
differs from that of principal incidence. If the ray is incident at the 
angle of principal incidence, the tangent o& whifch ns nearly equal to 
the mean coefficient of refraction, the reflected ray is plane pftlarizcd, 
but in a plane which. majees an acute angle with the plane of incidence. 

The tangent of the azimuth is proportional to the difference of the 
two coefficients of refractiop, and inversely jwoportional to the 
coefficient of ellipticity. Cauchy directs the attention of cxjieri- 
inenting physicists to the circumstance, that by reflection at such 
isophanous media, at the angle of principal incidence, |he azimuth 
of the jiolarization passes fromm rif;ilit apglc to an acute angle. 

Cocklc(l) niaiccs a remark on the ])rcviously mentioned jiapcr of 
Airj (‘2), on the motion of ether under the influence of magnetism, 
and expresses his opinion that the particles of ether experience a 
resistance similar to friction from the particles of the glass. 

measurement of tlie Velocity of Ll^ltt. — Arago(3) communicates 
historical notices of the e:j^erimo|jt, by means of which he expected to 
pi’ove the tnitli of the hypothesis of vibrations, as distinguished from 
that of emission, by showfhg, by means of AVhffatstone's mirror, 
that light moves more slowly in highly refracting media than in 
air. He specifics what improvements in the ajiparafus had beCn 
attempted by him, in conjunction with the j-ounger JJrcguet, and 
what had been proposed by other physicists, esjiecially by Bessel, 
and adds, that in consequence of the present state of his sight,, he 
must relinquish to other inquirers the currying out of this expe^i-^ 
ment, and with great probability that this may be cxjiected from 
Fizeau and Foucault. ^ 

Velocity of lilfflit 111 Air ana Water. — Foucault(4<) has actually 
performed the experiment pi’ojectcd by Aragy for showing that the 
velocity of light in water is actually less than in air, as the undula- 
tory theory requires. — The most ingenious apparatus, which served for 
this object, consists substantially of the following parts. A beam of 
sunlight or electrical light passes through a square opening, and 

(1) Phil. Mag. [3] XXXVI, 294. 
f2) Annual Report for 1817-8, 1, 191. 

(3j Compt. Rend. XXX, 489. 

(4) Compt. Rend. XXX, 551; Instit. 1850, 14G; Pogg. Ann. LXXXI, 434; Aicli. 

Ph. Nat. XIV, 137. 
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Velocity of immediately behind that, through a grating of vertical platinum-wires, 
«'ater*[ clcvcn to the ^millimetre. It then falls on an achromatic lens of long 
focus, which is placed at double its focal distance. Before the image 
of the grating is formed behind the lens, the light is received by one. 
of Wheatstone^s revolving mirrors, and carried round with double 
the angular velocity of the mirror. For a small portion of its path it 
%lls on a concave mirror- wkose qentre of curvature is in the axis of 
rotation of the' small ntlrror, it is thence reflected to the small mir- 
ror and so, back to the grating itself. " In order to observe it without 
intercepting the direct beam of light, a plate of glass is placed near 
the grating obliquely, so that the images of the wires formed by its 
two sul'faccs ave superposed, and the image thus formed is examined 
with a powerful gyc-piccc. For more than thirty revolutions a second 
of the rotating mirror, the linage ceases to be interrupted, but appears 
quite at rest. Since the light , which returns to the grating has under-^ 
gone two reflections at the revolving mirror, which are separated from 
one another by the time which the light requires to traverse twice the 
distance be^twccri the revolving and concave mirrors, the image will be 
sonunvhat displaced in the direction of rotation if the angular mixtion 
of the revolving mirror in this time cannot be rega^’ded as insensible. 
With a length of four metres for the double distance, a velocity of 
from 600 to 800 revolutions in a second, gave a displacement of the 
image of from two to tlirec-tcnths of a millimetre, which was mea- 
sured by m(*ans of a micrometer scale divided to one-tenth of a 
millimetre, which served as a vernier to the wires at a distance of 
onc-elcventk v!>f a inillmiotic. — To measure the velocity of light in 
water, a column (u water /three metres long, in a eonical metal tube 
enclosed at both ends witli ])iates qf glass, was interposed between the 
concave aiuFrcvolving inirrois. 

To set the mirror m quica rotation, Foucault employed a steam- 
turbine, coii'ilnicted by himsllf, which allowed thc^ velocity of the mir- 
roc to be altered at ph^asurq from 30 to 800 revolutions, to be kept 
^ constant at a certain amount, and to be accurately measured. The 
measurement was effected by the note which the steam formed in 
issiijjirrg through 24 holes in the revolving disc, as in the Siren, and by 
deterinining the number of beats or jjiilses -which the note formed 
with a tuning-fork, especially adjusted for the purpose. 

Up to the present time, Foucault has obtained with the apparatus 
just described only one decided result, namely, that tlie displacement 
of the image after passing through the air was less than after passing 
through water, which proves that the velocity of light in water is less 
than in air. Besides this, when proper regard is had to the distances 
travQrse^d in water and in air^ the displacement is said to be propor- 
tional to the indices of refraction. — Foucault believes that he will suc- 
ceed with the same apj)aratns in measuring the velocity of the rays of 
heat, by the displacement of the fringes of heat which accompany the 
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fringes of light, afld which he expects to he able to shoy with a small 
thermometer. 

Fizeau and Brcguet(l) have also proved, by perfectly conclusive 
experiments, that light moves more quickly in air than in water, 
of which they had made an anflouncement, simultaneously with the 
publication of the preceding* one of ,F^cault*(2). — Close Ij^fore 
the object glass of a telescope, they placed a revolving mirror, 
capable of 2000 revolutions in a second. •The lighi:, which entered 
the telescope from one side, was reflected by«a right-angled prism, 
placed in the focus*on to the revolving mirror, from this on to a 
fixed reflector, and by this it was reflected st) as T;o f’ctrace its way into 
the telescope. With no more than 400 pr 500 refolutioak of the 
mirror, there was a sensible displacement of the reflected light com- 
pared with the incident ; with 1 500 resolutions per secon^ this dis- 
jilaccmcnt was very apparent, mnd quite equal for two luminous points, 
when the respective rays between the revolving and fixed mirrors had 
passed through spaces in air and water- in the^ ratio of 4 : 3. When 
this ratio of the lengths of paths was revea’sed, the displacements 
were as 9: 16. * • . 

Interference tor Circat lllircrenec of Path. — Fizcau and Fou- 
caiTlt(3) have published the second part of their memoir on inter- 
ferenct; for large diflcrence of pat]i(4). In it they describe the state 
of polarization exhibited by the different parts of the pure spectrum 
of a ray which has passed through a double refracting plate, without 
the ordinary and extraordinary i^iys being afterwards brought to inter- 
ference by means of an aiudyzing apparatiis. If the prhicipal section 
of the double refracting plate makes an aijgle of 4!5° with the original 
direction of vibi’ation, plane polarization is found in the places where 
the analyzing Nicol’s prism would show dark lincs(5)*; we will call 
the space between two such places, an interval. In the middle of 
each interval, where when analyzed the maximum intonsity of light 
would occur, the polarization is also ])lanc, at right angles to* the 
before-mentioned direction : at the quarter and three-quarter pofhl^ 
of each interval the light is circularly polarized ; and in other pafts of 
the interval, namely, from 0 to 5, ^ to 2 to f and | to I tl^lighj 
is elliptieally ])olarized, and in fact in the flr.st half of each interval 
the vibrations have an opposite direction to that in tlie second half. — 
With a plate of rock crystal cut pajallcj to the axis, which Fizcau and 
Foucault employed, 600 such intervals were contained in one spec- 
•trum ; the same contained therefore 1200 plane polarized rays, and 600 

(1) Compt. Read. XXX, I^SitTmoTl Ph. Nat. XIV, 207 j Pogg. 

Ann. LXXXII, 124. 

(2) Compt. Rond. XXX, 5C2; Instit. 1850,. 148; Arch. Ph. Nat. XIV, 14^ ; Pogg. 
Ann. LXXXl, 442. 

(3) Ann. Ch. Phys. [3] XXX, 14G. 

(4) For their first investigation, see Annual Report for 1849, III, 67. 

(5) Ihid. . _ 
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interfer- circulai^y polarizcd in one direction, 600 in an opposite direction, 
great d?f, all tlic ^intermediate rays were elliptically polarizcd in very 

different ways. If we conceive all these rays united again into one 
white ray, we may form an idea how complicated must be the motion ^ 
of the particles of ether wliich propagate a ray having thus passed 
through a double refrtmtin^ plate.— As the phenomena farther 
described by Fizcau and poucauU. only involve consequences which 
je\rery one can easily dedftce for himself from the laws of cornposithni 
of ethereal, vibrationsr—as, for instancti, the nature of the spectrum, 
when the principal section of the double refracting plate makes with 
the original dirccdorf of \ibration an angle different from 0^, 45^ or . 
90°, or A'dien the ray has passed through a plate of rock crystal cut 
perpendicular to , its axis, or if one or two EresnePs rhombs arc 
used — we do not enter farther on these points. We only add, that 
Fizcau and Foucault have succeeded, under especially favourable 
circumstances, in extending the range of interferences to still greater 
differences of path, than was the case at the time of the publica- 
tion of the ^\r«t*part of their m(‘.nioir(l). l?y the interference of rays 
which had been reik;ct(‘d at tlie < wo {S^urfaces of thin ])lates of glass, 
they obtained dark stripes for the following differenecs of path : 

inm linn mm 

Thickness of the plate 0-r>71 O-OO.S 1-029 

Diilerence of path in wave-lengths for the ray F . . -UiriO 5728 0227 

„ „ „ „ G . . 4821 0489 7394 

Here is [iroof that the oscillations in a ray at tlio distance of 8000 
wavc-l<Migths jpjeserve a eon^tinuons uniformity and regularity, so as 
to sensibly interfere- with e^iic another. — ^‘3000 vibrations, however, 
will be comjdeted in the 7 ,-^rvro (\ o o o o o of a second, so that we 
cajinot conclude from this tliat the oscillations for any sensible frac- 
tion of a sc’cond preserve the same character. 

jiiiivai*tioii of — Lord Brougharn(2) has made experiments 

on the diffraction of light, which must be considered as a continuation 
of ^ work (6) eomiuenced by him upwards of fifty years ago. lie seems, 
however, not to have followed carefully the advances whicli optics 
have iqadc'hi this int(;rval, as he otherwise would liardly liave assumed 
a difference botwi^eri the jilienomena of diffraction wliich (h^jicnd on 
interference (such as the fringes in the shadow of a tliin body) and 
those whi(;h have other causes (fringes on the luminous side). Facts 
such as that there are more than *i:hrec diffraction fringes, that it is 
indifferent whether the body casting a shadow has a sliarj) or rounded 
edge, scarcely required an experimental proof. Lord Brougham is at 
especial pains to show that light which has been inflected by passing 

(1) Compl Annual Report for 1819, III, G7. 

c (2) Phil. Trans, for 1850, 1, 235 ; Phil. Mag. [3] XXXVl, 4GG ; Compt. Rend. XXX, 
43, 47, G7 ; XXXI, 845 ; Instit. 1850, 34, 40. 

(3) Phil. Trans, for 1797. 



OPTICS. 


93 


an cdfro, has acquired the property of being less easily inflected in the 
same direction by a second edge, while, on the contrary, it is more 
easily inflected in the contrary direction. This disposition to inflee- 
*tion in one direction, or polaris^ition, is said to be inversely as tile 
distance from the first position Qf inflection. — Althocigh Lord Broug- 
ham disclaims in tfie first instance bcing*citlft'r a follower or opponent 
of the theory of undulations, but vTill be a ^iRicnist^i yet he falls on 
(weVy occasion into the phrasgology of the Newtonian liypothesis, 
which was the prevq^ent one in his youth, ancl on fhis decount we 
shall be excused entering farther on his elaborate;, ami extended inves- 
tigation. , , 

A pa])cr by Stokcs(l) on the diffractiftn of light, in \vhich the 
author treats the motion of the ether as that of an elastic solid, has 
only b('eu communicated in abstract. We regret that through the 
want of a more ample pulfiicStion we 'arc not in a condition to esti- 
mate the paper properly, the more so, as tlie author is led by theo- 
retical (*()nsi(l(u*ations to an experiment, from ivhich he belic\cs tluit 
lie can decide that the vibratioijs in ])oIarizcd tight arc ])L^*j)cndicular 
to the plane of polarization (2). * 

Bv('\vster(3) rders to an observation published by him in 1830(f), 

of tlu‘ coloured fringes exhibited by a steel surface, on which extremely 

fine grooves ha^c been engravc^d by a diamond. The (‘oloured fringes 

here meant by Brewster arc said to be at right angles to the grooves. 

An (‘X])lanHtion of these on the undulatory Ihoory has not bcim given 

by anyone, notwithstanding bis ofpccial clialb'ngc. Tlu^ li^ht of those 

fringes exhibits a peculiar of polarization, and U rows ter intended 

to study the di'pendcnce of this state on uic angle (if incidence, and 

the azimuth of the j)laric of incidence ; l^uit as insuperable difficultios 

lay in his road, he confined himstdf to connnuiiicatiiig the following 

rc^sults, whicii he obtained from a grooving made on steel by BaVtou. 

This consisted of 6 systems of grooves, of from 315 to TO, 000 to the 

inch. The transverse fringes he saw only on the systems of frSi^i 

2500 to 10,000 to the inch, the phenomena of polarization only, on' 

the latter. When common white light was rellocted at-^this, the 

rcflect(Hl ray was white at an incidciici* of a grccnish-hlue 

and somewhat purple at 30"^, and this for all azimuths of the plane of 

ineidcncc as compared wdthtlie grooves. But fihen this azimuth was 

90°, the reflected ray contained a r#d jw)rtion which was polarized in 

the j)lane of incidence, and a blue portion polarized in a perpendicular 

plane. When the angle of incidence diftcj’cd considerably from 30°, 

the polarization was diminished. When the azimuth of the plane of 

inci(lence w^as diminished, the directions of polarization remained on 

* 

(1) Phil. Mag. [3] XXXVI, 235. 

(2) Comp. Annual llrport for 1819, III, 71 — 73. 

(3) Compt. Rend. XXX, 496; In^lit. 1850, 137. 

(4) Phil. Trans, for 1830. 
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longer parallel and perpendicular to the plane of incidence, and when 
the azimuth was 0° the red ray was polarized perpendicularly to the 
plane of incidence, and the blue ray in that plane. 

'From these facts, in connection with those contained in the previ- 
ously mentioned earlier publication, Brewster draws the following 
conclusions : 'v, ® . 

1. When hoKiogcneous light fal'is. on a very small reflecting surface, 
'tlicrc are frequently four or five differeut angles of incidence at which 
no light at 'all is reflected. Between these there arqmaxiina of reflection. 

2. The numheyr (»f tlipse angles of incidence is increased as the 
rcflectii?" surfiifie becomes smaller ; the angles of incidence are some- 
what smaller for the blue than for the red rays. 

, 3. |Thc direction of polarization of th& reflected rays depends on the 
dirdetion'of the grooves (thS bounding lines of the small reflecting 
surf'aces). * ' 

4. When light is reflected from a surface of unlimited length but 
very small breadth, the degree of polarization and its azimuth with 
reference t'A the jilane of incidence, depend on the length of the line 
in which the plane of incidence cdts the reflecting surface. 

To what extent the magnitude of the spaces between the reflecting 
strips is important, and whether maxima of polarization exist in the 
difierent fringes, Brewster has not yet ascertained. 

Wildc(l) in a communication on the theory of diffraction pheno- 
mena, has first given an historical review of the progress towards the 
solution of thisj problem.- He next pli’ves the elements of the mechanics 
bf ethereal vilnati<ins, which he might haf'c presupposed as generally 
known. lie then develops the general formulse for the composition 
of several systems of waves, whose differences of paths iticrcase in 
arithmetical progression, and from these deduces the phenomena of 
diffraction through a slit, through an opening in the form of a trape- 
zium, a pai’a'llelogram and a triangle, as well as through a row of 
sj4?iilar and equidistant openings, and through several rOws of such 
opqpings. AVilde follows here exactly the method employed by 
Schw,erd(2) in taking the incident ray always pcrpcndieular to the 
surutce of the screen. The developments and results obtained by 
Wilde are, therefore, to be regarded throughout as only a specializing 
of the work of Schwerd. — In the development of the phenomena of 
diffraction through a circular apsrture only, Wilde finds it .more 
advantageous to solve the problem by Knochenhauer’8(3) process, 
by the differential calculus. 

Reflection of lilght. mirrors Inclined at an Angle. — Bcrtiu(4), in an 

(1) Pogg. Ann. LXXIX, 75, 202. 

(2) Schwerd, die Beugungserscheinungen, &c., Mannheim, 1835. 

(3) Knochenhauer, die Undulatioiistheorie, S. 22. 

(4) Ann. Ch. Phys. [3] XXIX, 257 ; Pc^g. Ann. LXXXII, 288. 
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investigation concerning mirrors placed at an angle, arrives at the fol- 
lowing laws : 1. When the angle between the mirrors is the nth part 
of four right angles, the number of images, including the object itself, 
*is «+ 1. This number is reduced to « when n is even, and when tHfe 
•object is in the bisector of the angle between the minors. 2. When 
the angle is contained in four right angleS Ixftween n and n + 1 times, 
the number of images is at least n*+l, it nmy be n-f 2 i^ the lumi- 
nous point is properly situated. 

Reflection of lilwh^by Transparent Bodies. — ^The paper* of Jamin 
on the reflection of light by transparent bodjes, already mentioned in 
preceding llcports(]), is now fully before us(2), SQ that *ve can 
obtain a com])lete insight into the course ^f this remarkable inves- 
tigation. — After Jamin bad cbnvinced himself by preliminary experi; 
nicnts that the components of a ray of pohirized li^ht in, and perpen- 
dicular to, the plane of incfdchcc, were generally not only reflected 
with unequal intensity at the surfaces of transparent bodies, but also 
that the intensity of the first docs not entirely* vanish for any angle 
of incidence; and farther, • that,thc nodes of the waves of one com- 
ponent were displaced relatively to* thcTsc of the other ; finally, that 
in the ncighbourhdod of the so-called angle of complete polarization 
this clis{)laccment amounted to a quarter of a wave-length, just as in 
reflection at a metallic surface, — he undertook to measure the difiiy- 
ence of phase as well as the ratio of the intensities for a great number 
of transparent substances and for different angles of incidence. 

Jamin. owes the most satisfactory rcsult» to the careful arrange- 
ment of his apparatus. Tlw reflecting surface was placed perpendi- 
cularly over the centre of a graduated circle, two circles carried 
Nicol’s prisms of perfect quality, whose position in azinuith was read 
off on tw'o vertical circles. A sunbeam entering the chamber from a 
heliostat was completely polarized by the first Nicol’s prism before it 
reached the reflecting surface. By means of the second NicoVs 
prism, the azimuth of complete polarization of the reflected ray coi5]4 
be ascertained, and thence the ratio of the intensities of the two com- 
ponents could be deduced. When the angle of incidencc*was near 
that of principal incidence, this was not effected till the differchjSe of 
phase of the two components which was then introduced, was removed 
again, and the elliptic polarization thereby reduced to plane polariza- 
tion. This was effected by BabineVs compensator, already described 
in the Report for 1849 (page 71). Two vertical threads at a dis- 
ttfnee of one millimetre indicated the position in the middle of the 
field of view, at which the two prisms of quartz in the normal position 
of the moveable prism were of equal thickness. When the incident 
light was polarized at an angle of 45° in azimuth, and analyzed by the 

(1) Annual Report for 1847-8, 1, 133 ; Annual Report for 1849, III, 71. 

(2) Ann. Ch. Phys. [3] XXIX, 263. 
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ReflecUon NicoVs eye-pfece, a black fringe was seen between the two wires. 

Similar fringes, left and right of the first, correspond to a retardation 
SodKs ® wave-length in the ordinary or extraordinary lay. The di\i- 

sJ5n on the nncrometer-scicw by wjnch the one piisni was moved, 
allowed to be measured. A dis^ilaccment of 13-70 micrometer 

diMSions* replaced the mWdlt fungc bj the next in order to the light 
or left. It, is clear hourby mcani of this aj’pa^tiis, a differtiice of 
*pbase of the \eitieal and liori/ontdl vibrations could be compensated 
and measmed at the same tune, since the directym of this vibration is 
not in the least alttred the comiieiisator. 

If lilt the Nir'ol’s eve-piCce the arimuih of polarization i^ loiiiid to 
be yS, that ol tlie iiicidciit^iglit being «, thc^ratio of the iiittiisifies of 
tjie components of the ic fleeted raj polarized parallel and perpen- 
« ^ j tcin 

chcular to, the plafic of incidcucc -y,r=«-T: — . A displacement of d 

^ J tan a ^ 

divisions on the compensator, to rc stoic the plane polaiization, indi- 

1 tvi n ^ \ d -1.1 * 


catcb a djflciencc of jia'^h a- 


r, and this is positive ck 


that is^ the vibrations in the jilanc of incidence ai^e behind or befoic 
those pcipcndicular to it, aecoiding as the displacement of the ])iism 
xs in the one diicction or the other. — When the plane polaiization is 

restored, the difference of path ^ + a is a multiple of ^ ; the part a, 

wh^ch depends on the c^mpensatoix varies between the limits 0 and 

the part z, vvluch aii^^ fioui refleetkon, increases, according to 


J?imin, from* ^ to A, as ihe angle of incidence increases from 0^ to 

90°. *I?y considerations, for which we refer to the memoir itself, 
Jamin dcddccs that the differences of path pass either through the 

,y£llues -fA, -f — 4 > angle of incidence 


diminishes from 90° to 0°. The principal incidence is that angle of 

3X 

incidence for which the difference of path is + must appear 


strange, that for direct incidence, where tKere is no definite plane 


of incidence, the two componcflits perpendicular to one another should 
acquire a difference of phase of half a wave-length, seeing they fall on 
the reflecting surface under exactly similar circumstances. , Yet thfs 
is the simplest expression of the phenomenon, for, as J amin had the 
goodness to explain to us in a written communication^ the plane of 
polarization of a ray polarized at -f- 45° in azimuth, coincides, after 
reflection at an angle of incidence of 90°, with the plane of polariza- 
tion of the incident ray, and then, as the angle of incidence decreases, 
the- azimuth passes gradually .through 0 to — 45°, and attains this 
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X 

limit at direct incidence. Here, says Jam in, the same difference ReSecuoa 
presents itself as when the vibration of a ray polarized at 45® is 
considered first in the direction of its propagation, then in the oppo- 
site direction; the azimuth will then, also, seem to have turned 
through a right angle. , * , 

The eye is just.hi this position with reference to the reflected and 
incident ray at direct incidence, and ther^ is, therefore, no need to 
su|>pose any real change of ^azimuth, and, consequentfy, any reeA 
difference of path ofjthe two components. * • • 

All substances whose coefficient of refractioi^ is, greater than 1’46 
exhibit positive reflection, that is, the ray* vibrating in the jilane of 
incidence lags behind the* other component. And with* this the 
limits, within which irt the? neighbourhood of principal incidence 
elliptic polarization is perceived, generally approach closer together 
the smaller the coefficient *of*refractidh is. In ihetals the change of 

the difference of path from X through J X to ^ is uniform, from an 

incidence of 90° to one of 0°,,on the other hand, differehces of path 
from 1*1 X to l‘9x lie between the*foll6wing angles of incidence; 

Difference. 


Realgar m=2-454 57® and 77® 20® 

Blende =2-371 62® „ 72® 10® 

Flint-glass =1-714 57® „ fi20 5® 

Crown-glass =1-487 55® 20' „ 56® 50' 1® 30' 


In substances whose coefficient of refraction= 1-4®, •these limits 
become so close that the? change of tho difference of phase from 

X to ^ appears to take place suddenly at principal incidence. To 
A 


these bodies alone are Fresnel’s formulae of reflection applicable. 

Lastly, bodies of still lower refractive power exhibit negative 
reflection, the ray vibrating in the plane of incidence is accelerated. 

Cauchy’s reflection formulae, which give for the ratio of the int9n« 
sities of the two reflected components 


J®_, 2 _cos* (* + »•) + e® sin- i sin® (i + r) 

J'® ~cos® (i — r)+e® sin® i sin® {i—r) ' 

agree most perfectly with the results of experiment. It is only when 
the coefficient of ellipticity e can be taken as zero that they pass into 
Fresnel’s formulae,* and then these last are applicable. — The 
difference of phase is 

8 = 8 ' + 8 " + 

tan 8'=£ sin i . tan (i-f r) ; tan 8"=£ sin i . tan (*— r). 
von. iv. H 


( w if j-+-r<90° 
1 0 if i+r >90° 
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The difference of phase $ becomes Vhen the angle of incidence 

t satisfies the condition 

* 

i W (i-r) W' 

from which the ^ngle of principal incidence could be calculated, if the 
Coefficients bf refraction and ellipticity were known. 

The law^ discovered by Brewster, 'and confirmed by Seebeck, 

requires that for th6 angle of greatest polarization i+r=^. This 

‘"c. . • . . . . . ^ 

angle i coincides with the «angle of principal incidence in those sub- 
stances only to which Fresnel’s formuhe arfe applicable. With sen- 
sibly elliptic polarization =90°, and 

— ‘ 

tan S=- 


e Sin i tan (i — r) 



but yet 


give a value for S which is indeed very nearly equal to 

somewhat greater. Jam in has not been able to prove ti 
experimentally. 

To deduce n and e, the two constants of theory from tl^; angle of 
principal incidence, and the ratio A of the amplitudes, whiefi: magni- 
tudes may be ascertained by observation, equations ( 1 ) and ( 2 ) are 
employed. If the value, of sin^ j, given by (8), is substituted in 
(1), we have '• \ 

A^= ■ — f,y)r tan 2r=72— Y tan 2 «, 

, ^ 8m2(i— r)’^ A^ + 1 ’ 

so that the value of r for any value of i, and thence «, may be found. 
Equation (8 ]l is then used to calculate e. 

The following table contains the constants determined by Jamin 
fo”* a series of solid bodies ; « is the calculated, u' the observed 
'coefficient of refraction. 


iO' 

* POSITIVE SUBSTANCES. 


Jt 

€ 

n 


Selenium • . i . . 

68® 

5' 

0-1750 

0-1200 

2-605. 

- - 

Pit-coal 

59® 

17' 

0-1022 

0-1158 

1*701 

.... 

Tourmaline . 

&8» 

25' 

0-0829 

0-0864 

1-645 

1-668 

Plumbic ochre (Bleiglattc) 

64® 

0' 

00945 

0-0825 

2-076 

— 

Realgar 

67® 

26' 

0-0850 

0-0791 

2-454 

2-42Q 

Calc spar (perpendicular to its axis) . 

59® 

0' 

0-0591 

0-0606 

P675 

1-654 

Anthracite 

590 

42' 

0-0545 

0-0548 

1-720 

..... 

Blue strass 

57® 

53' 

0-0437 

0-0492 

1-597 

- - 

Plint glacs (A» Mathiessen) . 5 . 

59® 

14' 

0-0349 

0-0365 

1-683 


Arsenious acid .... 

59" 

24' 

^ 0-0349 

0-0332 

1-692 

... 

Zinc blende ..... 

67® 

6' 

0-0420 

0-0296 

2-371 

2-369 

Flint glass (B, Faraday) 

60® 

16' 

0-28 7 

0*0285 

1-755 

— 
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J 

Jb 

• 

* 

n 


Antimony glass 


63® 34' 

0-0290 

0-0258 

2-013 

2*010 

Borate of lead . 


61* 

16' 

00266 

00256 

1*825 

1-866 

Asphalt urn 

^ a 

57® 38' 

0*0250 

0*0252 

1-579 

— 

Cornelian 

• 

56® 53' 

0-0213 

<7-0245 

1-534 

— 

Green glass 


56® 46'* 

0^199 

0-0218 

1-527 


Glue .. . 


96® 28' 

0Q184 

0-0199 

1-509 

1-520 

Besin of aloes . 


58® 

18' 

0-0181 

0-0197 

•1-619 

l-6a4. 

Diamond 


67® 

30' 

0019(1 

OOViO 

2-434 

2-439 

Flint glass (C, Guinand) • 


59® 

44' 

00180 

0-0170 

1*714 

1-710 

Topaz .... 


58« 36' 

0*0154 , 

0;0161 

1*638 

1-638 

Colourless strass ('D)* 


57® 

53' 

0t»133 

0-0158 

1*593 

1-580 

Beryl (perpendicular to the 

axis)* 

57" 

21' 

0*0133 

001«5 

l-54jb 

1*598 

Flint glass (E) 


58® 

12' 

aoii4. 

0-0120 

1*613 

1-614 

Garnet .... 

• • 

60" 

30' 

0*0111 

OlOllO 

1*767 

— 

Quartz .... 


56® 

50' 

I 0*0102 

0-0112 

1*^30 

1-54? 

Amber .... 


56® 

50' 

0*0098 

tO-0107 

1*530 

1-547 

Diopside . . * . 


54® 

2' 

00095 

0-0106 

1*378 

— 

Green strass 

• • 

58® 

36' 

0*0084 

0*0089 

1*6:18 

1-620 

Copal .... 


56® 

48' 

0*0084 

0*0092 

1*528 

1*535 

Strass (deep rose-coloured) 


58® 

17' 

0*00J^ 

00088 

»1*618 

1*618 

Red glass 

•c 


8' 

0*0076 

0*0085 

1*490 

— 

Gum Arabic 



3** 

0*0071 

00082 

1*480 

1*476 

Flint glass (F) . 



40' 

0*0076 

0*0082 

1*579 

1*574 

Alum .... 


55* 

22' 

00065 

0*0075 

1*448 

1-457 

Glass .... 


56® 

5' 

0*0060 

0*0075 

1*487 

— 

Colophony 


55® 

15' 

0*0086 

0*0070 

1*545 

1-543 

NEUTRAL SUBSTANCES. 







Alum (perpendicular to axis of octo- 







hedron) 


55® 

0' 

0*0000 

o ooqp , 

^ 1*428 

— 

Menilite .... 


56® 

o'l 

<)0000 

y-0000 

1*482 

— 

NEGATIVE SUBSTANCES. 


i 

1 

j 





Resinous silex (blue) 


55® 

13" 

0*0052 

0-0059 • 

1*439 

• 

Fluorspar 


55® 

15' 

! 0*0084 

0*0097 

1-441 

— 

Hyalite . . . . 

. 

1 54® 52' 

i 0*0064 

0*0074 

1*421 

» 
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An objection to the trustworthiness of the results just mentiejped, 
is grounded on the assumption that the surfaces which were 'the 
subjects of investigation had been put in an artificial state of 
constraint by the mechanical process of polishing, and tTiat on this 
account the phenomena of reflection also could not remain nafhral ; 
and, in fact, Seebeck(l) has found, by hig measurements of the 
angle of polarization, that such influences make themselves sensibly 
felt. But, independently of the*reglilarity of the results obtained, 
Jamin has studied the phenomena of reflection at a number of natural 
cleavage surfaces, with similar results. Nevertheless, he did not con- 
sider it superfluous to render his results completely incontrovertible 
by observations on fluids (3) ; and, in -fact, by these investigations, of 


(1) Pogg. Ann. XX, 27 ; XXI, 290 ; XXII, 126 ; XXXVIII, 276; XL, 462. 

(2) Compt. Rend. XXXI, 696; Instit. 1850, 369; Pogg. Ann. LXXXII, 149; more 
in detail (1851) Ann. Ch. Phys. [3] XXXi; 165. 

H.2 
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N«wton'* which we shall *he able to make a more complete communication in 
rings. next Report, the preceding laws of reflection have been thoroughly 

confinned. ■ 

Stokes(l) gives several means fo^ showing that in reflection at 
metals the two principal components, that is, the rays polarized re- 
spectively in and perpendieulkr to the plane of incidence, acquire a 
difference of, .phase. « * , . 

* Newton’S nines. — Wilde(2) has lately undertaken observations 
and careful measurements on the phenomena of I'fewton’s coloured 
rings, and has arrii^cA at qn opinion of the nature of the central dark 
spot andc^hc bri^dth of the first bright ring, which differs from the 
explanation hitherto given.s— The instrument with which Wilde pro- 
duced and measured the rings is constructed on the principle of 
Jerichau's Gyrei<^oscope{2t*j, and named by Wilde the Oyreido- 
meter. — A lens of small convexity is m'ove'd by a micrometer serf 
which reads to the ten-thousandth of an inch, in a horizontal dir 
tion, and by that means pressed against a glass plate with para% 
surfaces, which is inclirfed at an angle ,of 34''5 to the horizon. One 
division of the micrometer screw colresponds, therefore, to an approach 
of the convexity of the lens to the glass plate of one-millionth of an 
inch. In the direction of the reflected ray the axis of an eye-piece 
is placed, which carries a wire stretched in the plane of refle'etionj and 
can be moved horizontally by means of slides and micrOn^Ster -screws. 
A motion of the ten-thousandth of an inch can be observed, and one 
of even the hupdred-thousandth estifnated with some certainty. 

It is known that ,.the diffeVence of phase af the rays reflected at the 
upper and lower surfaces of \a thin plate, which interfere with one 
another, depends not only on* the differences of the paths passed over, 
but also on tbe sign of where i is the angle of incidence and r 

the angle of refraction. But since this expression has equal values but 
opposite signs for those two. rays, the difference of phase is found by 
increasing the difference of paths by half a wave-length. Thus was 
explained the appearance of the black central spot in the system of 
rings of the reflected light, in the position wliere the difference of the 
pattes'^was absolutely or nearly zero. Wilde docs not deny the 
theoretical grounds of this explanation, but is nevertheless of opinion, 
that the first dark ring first appears where the thickness of the plate 

=^, because then the difference of phase =^. He states that 

the rings began to lose their circular form while the centre of the 
system was still bright ; his measurements with the gyreidometer 


. (1) Instit. 1850, 320; Sill. Am. J. [2] X, 391. 

(2) Pogg. Ann. LXXX, 407 ; Phil. Mag. [3] XXXVII, 451. 

(3) Pogg. Ann. LIV, 139. • 
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farther showed that the first bright ring joined ijnmediately the Newrton’g 
bright centre, because it was only on this hypothesis that the ratio 
of the bright and dark rings, indicated by theory, was confirmed 
by the measurement. — However trustworthy these measurements 
may be, yet the author of thjs* Report has neve?; been able to verify 
the first observation of the distortion^ of ‘the system of rings with 
a bright centre ; and, moreover, it might difficult to deny that the 
intensity of the light from the place where the thicknesS of the plate 

X * • • • 

= — to the point of contact must, according to the previous theory, 

(not contradicted by Wilde,) approach a minimum^ That; air must 
exist between the two surfaces of glass, when the phase oT vibration 
of a ray is altered by Half jfn oscillation, is not absolutely necessary ; 
for the state of the ether does not chaaige suddenly at the bounding 
surfaces of the glass, and Has the f)eculiar form of transition even 
at the point where the last molecule of air is pressed out. That it is 
possible, indeed, that an actual alteration of the nature of the surface 
of the glass results from the j)ressure, Wildte has furnished an expe- 
rimental proof, by showing thaf^ at* the point of the surface of a 
prism, where it was pressed in contact with a convex lens, a dark 
spot was visible in the bright field of total reflection. Here the two 
pieces of glass are manifestly connected, as it wore, into one sub- 
stance ; the light goes simply through at this place ; and there is no 
question* that in a similar manner, in the middle of the dark central 
spot of Newton^ s rings, the Contact can likewise ^e made so close 
that the light passes thaough ; but tlm; dark sppt which is shown in 
this manner, must always be surrounded by a ring of minimum 
intensity of light, which rests on the previously develgped theoreUcal 
grounds. Wilde may be in a position to show how the theory can 
be brought in unison with the assertion, that from the thickness 

of the film in question to the point of contact the intensity of the 

light does not decrease, that the origin of the darkness of the cjentAl 
spot is consequently to be sought merely in the light haTiiig passed « 
through at the point of contact of the pieces of glass. ^ 

Stokcs(l) explains how Newton’s coloured rings, when formed 
between the surface of a prism and a lens, nearly at the angle of total 
reflection, are only seen indistinerty, dkpecially the upper half of them. 

In order to see them distinctly by the light of a spirit-lamp, he 
' employed a Small eye-hole, made with a needle in thin pasteboard. 

Stokes also remarked that the central black spot remained visible 
at last, when the whole field was bright with light that had been 
totally reflected. * *' 


(1) Insfit. 1850, 391. 
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Polarization jby Reflcetlon. — In a ray of light which has been 
reflected' at the angle i, the quantity of polarized light is to the 
whole intensity^ according to Fresneh as 

cos® (i— r)— cos® (i + r)': cof® (i— r) H-cos® (t+r), 

where r is the angleT of refraction corresponding to i. This ratio, as 
Arago has already remarked, is fqund to be the same for angles 
o^ mcidence .equdlly greater or less than the polarizing angle. — 
Desains(l) ^has offered an experimental *eonfirmation of the formula. 
He caused a polarized ray to fall perpendicularly (9n a plate of quartz, 
cut parallel to the axiS^ the plane of polarization being inclined to the 
axis at atf pngle * ; so that, after passing through, the ratio of polarized 
light to the whole was that of cos® «— sip®« rJ, he then determined 
for. different values of a the ^angle of incidence p, at which the ray 
must fall bn a pile ^ of 13 glass-plates f to be completely polarized. 
Finally, he employed the glass pile so graduated to depolarize a 
ray of light which had been reflected at a plate of black glass at 
different angles of incidence and so partially polarized. The 
angle p at which this took place, enabled him to determine the 
required ratio of the intensities. On the other .side, this same 
ratio could be calculated from Fresnel’s formulje. Desains as- 
sumed the coefficient of refraction of black glass=l’425, which 
gave 54® 56' for the polarizing angle, while it was found by obser- 
vation to be 54° 45'. The following are the results obtained by 
Desains ; 


r 

Anglc^aof 
incidence at 
black glass 

An^te of 1 Ratio of tile polarized 
inc4(l®ce , RgRt to the whole light, 
for d(s)o- ! ^ — 

" =/3. 

lariza^on. j observed. 

Calculated. 

30“ 

36“ k2' j 0-420 

0-413 

35“ 

42“ 31' 0-555 

0-563 

40“ 

48“ 58' 0-707 

0*719 

70“ 

48“ 33' 1 0-698 

0-708 

75“ 

41“ 52' 1 0-539 

0-536 


Bef^actlon of JLlslit. Measurement of Indices of Refraction. — 

Duti^ou(2) gives a detailed description of the apparatus and method 
which was employed in the measurement of the coefficients of refrac- 
tion of different sorts of glass, the results of which have been already 
communicated in last year’s Reporf(3). The apparatus consisted of 
a'repeating circle, which was arranged on the principle of Charles’, 
goniometer. Either the minimum deviation D was measured for 
the seven Fraunhofer’s lines, or this was done for one ray only, 

. (1) Compt. Rend. XXXI, 676 ; iQstit. 1850, 362 ; Pog^. Ann. LXXXII, 152 ; Phil. 
Mag. [4] I, 335 ; more in detail Ann. Ch. Phys. [3] XXXI, 286. 

(2) Ann. Ch. Phys. [3] XXVIII, 176. 

(3; Annual Report for 1849, III, 77. 
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aud for the remainder the small angle. S alone, which, their direction 
made with the direction of that ray in the position of minimum 
deviation, was determined. The following formulse were employed ; 


in the first case : = 

in the second case : n'^ 


sin ^ 

sin I .<4 * * 

sin k'{A + D) 
sin ^ (-^+9) ’ 


where fhe angle $ is determined from the equation 

tan fls=tan | S . tan i A cot ^ {PJrA -S). 

All who wish to make sigiilar determinations are recomipended to 
study the arrangements, employed byDutirou, and the precautionary 
measures which he adopted. Dutirou describes, in an appendix 
to his memoir, an apparatus which ]?e*has contracted aftd applied 
after an idea of Babinet, by which the coefficient of refraction of 
a ray corresponding to a given one of Fraunhofer^s lines can be 
measured, even without sunlight. This ajtparatus, tg which the 
name Illuminator has been ^vey, consists of two horizontal tubes 
placed on one stand, which are inclined at such an angle that rays 
which have entered through one tube, and have experienced the 
maximum deviation at a flint-glass prism fixed in the angular point, 
pass out again through a. fine slit in a diaphragm, placed before the 
end of the second tube. The rays at entering also are made to pass 
through a fine slit, on which t^ey are concentrated by a eylindrical 
lens. They pass then, before they fal^^on the puisyi, through a 
convex lens, which is placed at the distdpec of ks focal length from 
the slit, so that the rays are parallel when they reach the prism. 
The slit through which the rays pass out is moveable by means 
of a micrometer screw, and by the application of sunligjit, the 
positions can be marked on the micrometer head in jrhich light of 
the refrangibility of the seven Fraunhofer's li.nes passes through 
the slit; afterwards, the use of sunlight may be replaced by a*ti- 
ficial light. Dutirou remarks that this may be advantageous, 
especially in measuring the refracting power of fluids, slhce in this 
case the sun's rays cause disturbance by changing the tempeiSture. 
He farther remarks that the instrument ixijiy be yet improved by 
using a cylindrical convex lens, instead of a spherical one, to render 
the rays parallel j and, instead 9i tfie prism of common flint-glass, 
a similar one of borosilicate of lead. At the conclusion of his 
memoir, Dutirou gives a table, in which the ratios of the coloured 
spaces between Fraunhofer's lines, in the spectra of flint-glass 
and crown-glass, are compared together. It is easy to deduce these 
numbers from the coefficients of refraction, which were communi- 
cated in last year’s Beport(l). 


(1) Annual Repart for 1849, 111, 77. 
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Arago(l), referring to the researches previously begun by him, and 
not completed on account of the weakness of his sight, draws atten- 
tion to the fact that the change of refractive power of water, between 
0® ■ and + 10°, can be found with greater accuracy than by the prism 
by the interference of two rays, whiCh have passed through columns 
oi water of equal lengthy ^ but differetit temperatures, and gives the 
arrangement of the apparatus requised for the purpose. 

• Stokes (2) draws attention to the fact, that when the coefl^ent of 
refraction is, determined by the displacebient of the fringes or inter- 
ference the result obtained is too great, because' on aecount of the 
greater breadth of \he fringes for the less refrangible rays, the centre 
appears somewhkt more displaced than is actually the case. 

Ratios of the BofrangrlMlltlcs of Fluids. — ^Powell(3) has, by a 
method previously described,, and applied(4), determined the coeffi- 
cients of refraction for some fluids, the results of which are as follows : 



Temp. 

B 

c 



D 

E 

F 

G ! 

II 

Hiiile d’ Aspic ^ 

22® t 

j 1-47.32 

1*4746 

1*4783 

1*4829 

1*4868 

1*4944 

l*600a 

Oil of sandal-wood 

20® 

1-50341 


1*51)91 

1*5117 

1*5151 

1*5231 

1*5398 ? 

Oil of lavender . . 

20® 

' 1-46411 

1*4658 

1*4660 

1*4728 

1*4760 

1-4837 

1*4930 ? 

Benzol .... 

18® 

1-48951 

1*4961, 

1*4978 

1*5041 

1*5093 

1*5206 

1*5310 


Through a prism of chromate of lead, Fraunhofer^s lines could 
not be recognized, and the blue and violet ,p!art of the spectrum was 
extinguished. The following ratios of refraction are only approxi- 
mately determined for a prism with a refracting angle of about 14°, 
whose refracting edge was ^rpendicular to the axis of the crystal. 

“ First spectrum. Second spectrum. 

Line 13 about 2 53 2*84 

' „ D „ 2-55 3 00 ? 

„ E „ 2-70 3 10 

Delffs(5) has measured the indices of refraction of the following 
etheys : 


Forraiate of oxide of ethyl . . , CbHj 04 1'3570 

Acetate of oxide of methyl . . . C^HgO* 1-3576 

Acetate of oxide of ethyl . . . Cg llg O4 1-3672 

Butyrate of oxide of ethyl . . . C,jH,j04 1-3778 

Valerate of oxidctof ethyl . . . 01411,404 1-3904 

Acetate of oxide of amyl . . . C„II,404 1-3904 


and concluded from them ; 1. 'Tha‘t the indices of refraction of the 
compound ethers increase with the atomic weights; 2. That the. 
isoAeric ethers have equal indices of refraction. — Since the deter- 


(11 Cempt. Rend. XXXI, 149 ; Instit. 1850, 249, 

(2) Instit. 1850, 320; Sill. Am. J. [2] X, 392. 

(3) Instit. 1850, 324 ; Sill, Am. J. [2] X, 392. 

(4) Po®, Ann. LXIX, 110. 

(5) Pogg. Ann. LXXXI, 470. 
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mmations are so made that, as Delffs himself says,, they pretend 
only to approximate accuracy, it is especifilly necessary to ascertain 
and communicate the degree of approximation, that we may be in a 
•condition to judge how far the preceding numbers actually justify 
the conclusion drawn from them.^ — Besides, Deville and Canours(l) 
have made mueh more compr^ensive dnte/’minations, unfortunately 
not by more accurate methods, • and have arrived at conelnsions 
sinlilar to those of Delffs. * * * 

Cbromatic Dispersion. — St4mpfer(2) has attempted to determine 
the dispersive power* of the atmosphere, by observing the sun near 
the horizon. The elevation of the telescope was continually altered 
by equal parts, and the contact of the suji with the*horiz(mtal wire 
observed with a red andr blue dark glass alternately, and from the 
intervals of time the dispersive power ijas deduced. They gave for 
the two coloured glasses 0'01935, while the same interval of colour in 
crown-glass was 0*0241, and in water 0*0258. The dispersive power 
of the atmosphere is, therefore, | that of water.. 

Total Reflection of UKiit. — The difference t»f phase ^ which the 
two components vibrating in* and parpcndiculai* to the plane of 
incidence acquire by total reflection, is expressed as follows by 
FresnePs formula; : 


tan 



sill {i — J) sin {i + J) 
iii^T 


where J is the angle of incid^ce, at which total reflection com- 
mences. 

Cauchy, on the contrary, from his formula; fof the reflection and 
refraction of light, which have been already experimentally confirmed 
by J a min, has obtained the following expression for thb case of tofal 
reflection. 


tan 



V'sin sm (I’-f./) 

sin® J 


in which e is tHe quantity called by Jamin(3) the coeflScient of 
ellipticity. In order to test by experiment this consequenee"of theory, 
Jamin(4) has, by means of the compcnsator(5), measured the diflfefbnce 
of phase which the two principal components of a ray, polarized with 
an azimuth of 45°, acquire by total reflection at the hypothenuse of a 
right-angled prism of plate- glass.-^He convinced himsfelf that a mass 
pf perfectly pure internal structm*e must be used, in order that the 


(1) Compt. Rend. X, 867 ; Pogg. Ann. LI, 427 and 433 ; LVII, 267. 

(2) Wien. Acad. Ber. January, 1850, 34. • 

(3) Annual Report for 1849, III, 72. 

(4) Ann. Ch. Phys. [3] XXX, 257; Compt. Rend. XXXI. 1 ; Instit. 1850, 209; 
Pogg. Ann. LXXXII, 279. 

(5) Annual Report for 1849, III, 72. 
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results may npt be disturbed by irregular influences. But also with 
this precaution a source of error still remains behind, inasmuch as 
the superficial layers being altered by polishing, impart a diflerence 
of phase to the two principal components at the very entrance and ' 
emergence of the ray. Jamin, witft his peculiar dexterity, was able 
to eliminate this source of error, by cutting the prism which he was 
going to use perpendicularly to it» edge into three equal prisms, two 
of, which he cemented together by their hypothenusal snrfaces, vi/ith 
a substance (cassia and turpentine) wbdse coefficient of refraction was 
equal to that of glass. At the parallelopiped*thus formed the ray 
underwent at the same atfgle of incidence two refractions, at the prism 
two exafcsly eqhal refractions and total reflection j by comparing the 
difference of phase and intensity in the two cases, the influence which 
the total p reflection itself exercised on these two elements could be 
easily calculated, d amin fou*.d, moreover, that when a glass prism 
is used whose coefficient of refraction n= 1*545, the difference of the 
results of observation from the values calculated according to Fresnel, 
on account of the strallness of e, lie within the limits of error. 
J amin could not obtain a- sufficiently homogeneous piece of a 
substance of high refrangibility, in which the difference must have 
made itself more manifest. 

The Solar Spectrum. — Brewster(l) has examined the solar spec- 
trum afresh, in regard to the dark spaces and black lines which it 
contains. Having shut off all light of greater refrangibility than the 
line. A in the red, covered the intsrior of the telescope with black 
velvet, and ■cleared his e^ as much as ppssible from the thick fluid 
which flows over tlte cornea, he perceived a part of the red spectrum 
of less refrangibility than the line A, which had never previously been 
perceived by any one. In the space between the lines A and B, in 
which‘ Fraunhofer had distinguished 8 black lines, Brewster 
observed far •more. For the detailed description of the two coloured 
spaces in question, we refer to Brewster's communication itself, 
site a good means of bringing out dark lines, which are otherwise 
difficult to distinguish, Brewster recommends the use of a cylin- 
dricsil lens of small focal length, whose axis is placed at right 
angles to the lines, so that the lines, being almost reduced to points, 
the differences between the bright and the dark stand out more 
decidedly. — Brewster remarks fqfther, that all the black spaces by 
no 'means appear as sharply defined lines, as Fraunhofer repre- 
sented them ; but show themselves for the most part only as weaker 
or stronger, and gradually disappearing shadows, which, with still 
better means, might perhaps be resolved into a mass of fine black 
lines.. Tihat the altitude of the sun exercises a decided influence on 


(1) Coiiipt. Rend, XXX, 578} InsUt. 1850, 171 } Pogg. Ann. 'LXXXT,'471. 



optics: 


107 

the intensity of the light in these spages^ which clearly proves the 
influence of the atmosphere. The lines t), m, C, B, a, A and H 
changed, in certain states of the atmosphere, into broad black bands, 
knd a certain place in the brightest part of the spectrum became 
entirely dark at the instant w^&l the sun set wijh a red colour. — 
Finally, Brewster has found that, in like,manner as Fraunhofer 
observed in the spectrum of artificial white ^ight twq bright streaks 
in fhe position of the dark line D of the solar spectrhm, other* 
artificial flames, as that of nitrd burned upon charcoal, or •of nitrate 
of strontia in alcohof, show bright streaks in the position of certain 
dark lines of the solar spectrum. * 

Watnrai Colours. — J. MuWer(l) of Freiburg, has, with r'eference 
to Briicke’s definition of brown (2), communicated the analyses of 
the spectra of some brown fluids, with •remarks thereupon, which 
are to be considered as a edntinuation of his lnemoir(3) on the 
natural colours. — The colours of the brown fluids 'which were 
examined have, it is true, this in common wijth the brown of the 
first order, which attracted Briicke’s attention, that rvid, orange 
and yellow form the principal constituents ; but while in the colours 
produced by interference no one of the prismatic colours is alto- 
gether wanting, the brown fluids absorb violet and indigo entirely, 
'and blue almost entirely ; and when they arc so far diluted as to 
transmit the last-mentioned colours, the fluids appear more yellow 
than brown. — Altogether, the explanation of natural colours by 
interference is not sufficient without som^chlpg more, inasmuch 
as concentrated coloured solutions generally absorb alii5o#t the whole 
spectrum, and only leave remaining ex)tr^«ncly limited bright por- 
tions, these often of nearly undiminished brightness, and at other 
times crossed with sharply- defined blacjc bands; while the colours 
of interference (for instance, those of thin plates of gypsum) ’limit 
the bright parts of the spectrum in a less degree^ and ' show more 
gradual transition. Muller is of opinion that the analogy naa^ 
probably be represented by the combination of several interferenee 
colours — as, for instance, by three NicoFs prisms bchjnd one 
another, each consecutive two crossing one another, and between 
each two a thin plate of gypsum. 

Maumene(4) makes a communication to thi? effect that the com- 

E osition of complementary colour# to white can be. shown very 
eautifully, by means of a rose-coloured solution of cobalt and a 
green solution of nickel. 


(1) Pogg. Ann. LXXIX, 344. 

(2) Compare Annual Report for 184? and 1848, 1, 156. 

(3) Compare Annual Report for 1847 and 1848, 1, 154. 

(4) Compt. Rend. XXX, 209 ; luetit. 1850, 66. 
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ciuitoca. ClMslilcAt^on Of Colours. — ^Doppler(l) has made a new pro- 
Joioun. position for the systematic classification of colours (2), which, resting 
on clear and right principles, he believes will conduct to important 
consequences. On a line which makes equal angles with thre^ 
rectangular co-ordinate axes, Doppr^ conceives a unit of intensity of 
whip6 (grey) light set off; fractions of this line indicate darker shades, 
frpm grey to black, to which latter the origin of co-ordinates itself 
•^corresponds. Multiples*^ of that line correspond to still greater ihten- 
’ sities of white light. • The projections'of that unit on the three axes 
give t he units o f red, yellow and blue light! According to this, 
w= + that ‘is, the intensity of the white combination 

would ^\iot be the sum of the intenMties of the component co- 
loured rays, bm, the composition wf>uld*take place according to 
the law* of the parallelogrem of forces, an assumption which will 
find admission nbwhere iinless it be based incontrovertibly on 
experimental proof. — The line which bisects the angle between the 
two axes in the co-ordinate plane (r, y) corresponds to orange, the 
corresponding line in 'the plane [y, i) to green, and that in the plane 
(r, b) to violet. A sphere of radius unity contains on the surface of 
the octant (r, y, b) the three fundamental colours in the corners,- 
the binary compounds in the varying ratio of their constituent parts 
alongthe three sides, so that orange, green and violet fall in the 
middle of the sides. The ternaiy compounds on the surface of the 
octant approximate still more closely to grey, which falls in the middle 
of the surface of thoMOC^nt, The ‘’greater the intensity of the light 
altogether, ‘‘so much the Vnore the shadps come out ; the darker the 
grey, so much the more the differences disapj^ear, till they at last 
disappear copipletely in black. 

Antrle of the Optic Axes of Blaxal Crystals. — ^The angle of the optic 
axes 'in arragonite and topaz, as it has been calculated by the 
formul® of the uftdulatory theory from the coefficients of refraction 
of” those rays which set the ether in motion in the direction of the 
"^three axes of elasticity measured so carefully by B-udberg(3), differs 
very notebly from the values which Rudberg found for artagonite, 
and Brewster and Biot for topaz, by immediate measurements. 
If, for comparison, the angle is taken which the rays which have 
passed along the optic axes make with one another after their emer- 
gence from the crystal, we have f«r the line D of the spectrum : 

By calculation. By observation. 


Arragonite 33* 17' 46" 
Topaz . . 99* 52' 46" 


32® Rudberg. 

120* 14' 20" Brewster. 
118* 47' 44" Biot. 


(1) Zwei weitere Abhandlungen aus dem Gebiete der Optik, von Clir. Doppler, 
Prague, 1848. 

(2) Compare Forbes’ Classification in Annual Report for 1849, HI, 79. 

(3) Pogg. Ann. XVII, 1. e 
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Wilde(l) wished to establish a greater Wmony between calca- 
lation and observation, as follows : he otH not, like B-udberg, 
calculate the angle between those directions in which the ordinary 
and extraordinary rays are propagated with equal velocities (the 
angle of the apparent optic a^es), but rather the angle between 
the directions in which plane waves are propagated in the crystal 
without being decomposed or altered in their state, of polarization 
(the angle between the true optic axes), llut without mentioning- 
that an assimilating ^pf the results of calculation ahd observation 
so obtained is only insignificant in the highest degree, it is, in fact, 
the first angle which is here under consideration. am miner (2) 
has remarked on this subject, that as regards the employment of 
the correct formulae, Wilde and not Budberg has fallen into error. 
Zamminer farther proves that the calcalation of the angle of the 
axes from the coefficients of refraction by the formhlae 


n 




sm* a. 
sin® at 


»"®-n® 


n 


l'®— 9 


n — n- 


for negative crystals, and 
for pdfeitivfe crystals. 


Angle of 
the optic 
axes Of 
blaxal 
crystals. 


is necessarily uncertain, because only the differences of the co- 
eflScients of refraction are employed, and therefore errors, such as 
can readily arise from the incorrect adjustment of the surfaces of 
the prism to the axes of the crystal, must operate very unfavourably 
on the result. The difference between ca],^:ulation and observation 
in topaz is not too great to explained by such a circUiAstance. 

nistliigrulslilngr of optically PosltlYe. ond Kegratlre Crystals. — 
Moigno and Soleil(3) communicate a new characteristic for distin- 
guishing optically positive and negative crystals. They start from 
Brewster^ s discovery that a pressure exerted perpendicularly 'to the 
axis, of an optically uniaxal crystal, converts it into a blaxal crystal, 
so that the system of concentrip rings of the uniaxal crystal 
be seen to pass into the system with two foci and the dark brushes > 
belonging to it, between the tourmaline plates. Moigno Soleil 
found, that in positive crystals — as, for instance, in rock crystal 
— the system of rings separated in the direction of the pressure, 
while in negative crystals, as in beryll and tourmaline, the separation 
took place in a plane perpendiculaf tc^ the direction of the pressure. 
Moigno and Soleil commence with an enumeration of the remaining 
distinguishing characteristics as they were found out by Mitscher- 
lich, Babinet, S^narmont, Pliicker and Brewster. The dif- 
ference assumed by Pliicker depending on magnetic properties is, 
however, lately found not to stand the test (compare the section 


(1) Pogg. Ann. LXXX, 225. 

(2) Ann. Ch. Pharm. LXXVI, 121. 

<3) Compt. Rend. XXX, 361 ; Instit. 1850, 99. 
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Ma^etism ip this RepQsrt). la 'the introduction of the memoir by 
Moigno and Soleil it llsaid: “That the positive or attracting crystals 
are those in which the coeflScient of refraction of the extraordinary 
ray is smaller than that of the ordinary ray. The extraordinary ray 
recedes less fronq. the axis, it moves, less quickly than the ordinary 
ray.” We must consider.this an error of the editor, although the same 
contradiction opeurs ag^n in the •characteristic of the negative crys- 
•tals. In positive crystals the coefficient of refraction of the extraor- 
dinary ray is the greater, just because this ray moves less quickly, 

state of Polarization of Two Rays In Quartz. — Airy first brought 
to a common point of' view the phenomena which plates of rock 
crystalSsut perpcndiculartand parallel trf the axis, exhibit in polarized 
light, by supposHig that the two Circularly polarized rays which pass 
througnthe rock crystal in the direction of its axis with unequal veloci- 
ties, pass gradually through all interrhediate states of elliptic polari- 
zation into the two plane polarized rays which a plate of quartz cut 
parallel to its axis exhibits, like any other doubly-refracting plate. — 
It still remrained to measure the ratio of the axes of the elliptic vibra- 
tion in the two rays, as well as" the* difference of phase which they 
acquired at different inclinations to the optic axis of the rock crystal. 
This work has been accomplished by Jamin(-1). He made a ray 
from a lamp containing alcohol mixed with salt (after being polarized 
by passing through a Nicolas prism) fall at different angles of inci- 
dence on a plate of quartz cut perpendicular to its axis, so that 
the vibrations were peiy)cndicula» to the plane of incidence. By 
this, on emergence from the plate, two i;jiys were obtained vibrating 
in the principal piancs, of a certain difference of phase, which was 
then destroyed again by means of Babinet^scompensator(3). Jamin 
each time gave the compensator a position beforehand which corre- 
sponded to a determinate difference of phase, and then inclined the 
plate of quartz. The angle of incidence at which the compensation 
tot the difference of phase took place was then read off, as well as the 
(.azimuth of the resulting plane polarization ; the tangent of this gave 
the rati<v>f the amplitudes of the two components. 

Jn order, on the other hand, to express what takes place in the 
plate of quartz conformably to the hypothesis of Airy, let the direc- 
tion of vibration in the plane of incidence be denoted by x, that per- 
pendicular to, the plane of incidei^e by y and first let a ray vibrating 
in the direction y, fall on the plate. The vibration y—A sin ^ is 
resolved into two elliptic vibrations of opposite directions, the ratios 
of whose axes are respectively k and Ar', viz. ; 

a?=cos i, x'— — cos ( 
y—k sin $ y' —k' sin { 

(1) Aim. Cb. Phys. [3] XXX. 55; Compt. Rend. ixX, 99; Instit. 1850, 41, 51 ; 

Report on it Compt. Rend. XXXI, 112. % 

(2) Annual Report for 1849, III, 72, 
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where k-{-k'^A. After the two rays have' traversed thg crystal, they 
have acquired a difference of phase S, and their equations are 

af=co8 ^ a?' = —cos (f + 8) 

y—k sin I y' —k' sin (i+S) 
and if • • 

K—x-\-af =A sin (5+ 4>) Y—^+’y'=B sin (S+<J>0 

ar» the components of the emergent ray, wc*have : 


tan (<|> -.<p) =Y ^ . tan (1) 

and — kl^=m^=tsm? a 

4dinV 

• • 

4)) and a are the magnitftides which are immediately observed, 
but they would not suffice for the calculation of the three unknown 
quantities 8, k and k', unless a relation between those magnitudes 
were discovered by a farther consideration. — •!£, howeve.^ the same 
resolution as above is gone thr5ugh»with a ray which vibrates parallel- 
.to the axis of x, we obtain by combination with equation (*) kk' = 
mm\ and since observation shows that for the same angle of inci- 
dence m=-^, we have k'=\, and therefore from (l) and (®) 

tan® + (3) 


and k— + 


mn 


( V'l +«® 


+ 






We give in the following table, out of a very extended series of 
observations, results which are reduced to a thickness of the plate of 
1“"*, and compared with the results obtained from Cauchy’s for- 
mulae : 


Angle of In- 

Ratio of Axesss^r : 

• 

Difference of path of the two rays : 

cidence. 

Observed. 

Calculated. 

Observed. 

Calculated. 

1® 5' 

0-972 

0-980 

0*123 

0-120 

5® 15' 

0-639 

oefil . 

0-133 

0-132 

10® 39' 

0-285 

0-245 

0-261 

0-257 

14® 58' 

0161 

0-129 

0-474 

0-461 

■ 20® 48' 

0070 

0-067 

0-877 

0*850 

23® 15' 



1-066 

1-100 


Airy’s hypothesis, according to which, in place of the spherical and 
spheroidal surfaces toudiing at the extremities of the axis of the 
latter, two spheroids not in contact were- to be substituted, Jamin 
found not to be confirmed by hi\ measurements. On the contrary. 
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the fonnulse pevfly developed by Cauchy apply excellently, namely 
for small angles of incidence : 

^9 ** ® / / \ 

=P^ ; ; 


sin^ r 


n 


±{ll+»\^l+h^)* A=-^tan®r. 

Here d is the diflFerence ef path of the two rays for any small angle 
of incidence, d^ the ^liflference of path for direct incidence =0*12./ 
according *to Jamin; r the angle of refraction, n and n' the co- 
efficient of refractioir of ^e two rays which are propagated perpendi- 
cularly ^o the*axis, e the thickness of .the plate, / the length of a‘ 
wave =0'000561 ^millimetres, in the preceding case. Jamin found 
— »=0*0090h and thence ^ = 16‘034f. — As may be perceived from 
the preceding tabl^ at an inclination ^of 20° to the axis of the rock 
crystal, the minor axis of the ellipse is already sensibly zero, or the 
polarization of the two rays is at this angle of incidence already 
become plane, the difference of path increases to a greater and greater 
amount the more the angle of incidence increases. — For the rest, 
Jamin obtained a still better accordance between observation ^d. 
calculation, when, without using the compensator, he determin0|P:he 
tfngles of incidence at which bright and dark lines passed through the 
field of view, when the plate of rock crystal was more and more 
inclined between two NicoFs prisms. For the dark lines S= 2 n 7 r, 

for the bright ones 8 = (2«+ l) 7 r anfi — *= ±2m. 


point, did not exert an influence on polarized light. Although he 
previously ajways obtained negative results, he yet had an inducement 
to^eturn again to this question. He allowed pure water to stand 
^<hrough the whole winter in a silver tube of 502““ in length, and 
37""” in diameter, and observed daily, by means of one of Soleil’s 
double plates, whether a polarizing action was not going on. The 
ap^ratus was so arranged that the water could expand and contract ' 
freely, and its tempeisiture be measured most accurately. From No- 
vember 23rd, 1849, to February 1st, 1850, the temperature fluctu- 
ated between fl-6°*3 and — *At no time was there any percep- 
tible action on the polarized light. 

Splitgerber(2) calls attention repeatedly to a phenomenon of 
polarization already previously mentioned(3), which appears in the 


Double Refraction of Yi'Wer at DlfTcr^t Temperatures. — Biot(l) 
had already previously occupied himself with the question whether 
water betwetm the point of maximum contraction and the freezins:- 


(1) Compt. Rend. XXX, 281 ; Pogg. Ann. LXXX, WO ; Instit. 1850, 81 ; Arch. Ph. 
Nat. XIV, 45. 

(2) Pogg. Ann. LXXIX, 297. 

(3) Pogg. Ann. LXXVI, 566. 
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devitrification of good, pure glass, and is produced by the formation 
of sphei’ical white specks in the mass of the glass, inasmuch as these, 
in their endeavours to sepai’ate, produce a state of constraint in 
the whole surface of the glass. 

Pieqciiroism and iiustre. — Jlammelsberg(l) yi a memoir on the 
composition of tourmaline, gives a review of the optical properties 
of the five different groups in wlfich he clq^sifies the vari^etics of this 
imncral, especially of the dichroism perceivable with tlie dichroscopic 
lens. The. latter is ^ only found in those toui’inalinbs which contain* 
iron or manganese, or both, in different stateg qf oxydation, while 
such crystals as are only coloured with those metalg in ong state of 
oxydation appear single col()ur(^d. • 

IIaidinger(2) gives h description of the colour^ of the surface and 
interior of Andersonite (a combination «of iodine and codeine), into 
the details of which yrc do ifoL cnteit He considers the phenomena 
of these surface colours as a new confirmation of the law put forward 
by lum(3) according to which the direction# of polarization of the 
polarized surface colour coincijjes with that of the more ^sorbed ray 
in double refracting crystals. 

IIaidingcr(4) has confirmed the phenomena of lustre of surface, 
observed by Brewster in ebrysammate of potassa ; but has besides 
remarked that the lamina) of crystal pressed with a knife upon the 
support, show different colours according to the azimuth. At 
direct incidence the eye sees a metallic colour between a bronze- 
yellow and steel-grey, the diclfl’oscopic Jcvis gives /jj a brass-yellow, 
O, stcel-gre 3 \ In the longitudinal position (\yth reference to the 
streaks) O passes in an inclined position through steel-grey and violet 
injo white ; E passes through gold-yellow, brass-yellow^ grass-grc«n, 
emerald- green, verdigris-green, to a dark indigo-blue. In tlie^ trans- 
verse position O is brass-yellow, E passes from a violet-steel-grey to 
indigo- blue and red, without acquiring a trace of green. Similar 
changes of the shade of colour in diffxu’cnt azimuths Haiding^^r 
found in platino-cyanidc of •potassium, while platino-cyanide of majf- 
nesium, aloetinate of potassa, murexide and liydrokiiioiie* were the 
same in all azimuths, when they were rubbed oft in small scales. • 

The pleochroism of fcrricyanide of potassium is characterized by 
Schabus(5) in the following manner. The colour of the base (A) is 
light hyacinth-red, brightest shad# ; that of the surface parallel to the 
greater diagonal (J5) light hyacinth-red, middle shade ; the colour of 
^ the surface parallel to the shorter diagonal (C) dark hyacinth-red 


(1) Pogg. Min. LXXXI, 36 ; Berl Acad. Ber.hsSO, 278. 

(2) Pogg. Ann. LXXX, 553 ; Edinb. New Phil. Journ. L, 122. 

(3) Annual Report for 1849, III, 82. 

(4) Pagg: Ann. LXXXI, 572. 

(5) Wien, Acad, Ber. May, 1850, 592. ‘ 
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inclined to carmine-red^ darkest shade. After the resolution through 
the dichroscopic lens there results : 

a. Colour of the axiS) dark hyacinth-red, inclined to carmine-red ; 

A „ „ long diagonal, dar^. hyacinth-red, middle shade ; 

e. „ ^ short diagonal, very light hyacinth-red. 

Botatlon of the Plane of Polarization. — Fasteur(l) has made some 
new eontributions to thc^discussiob of the question whether the pro- 
perty of crystallizing in incongruous hcmihedrons, is found uniformly 
« conjoined with the optical rotating power in the same substance, or 
not. — He found that <a^aragin, which shows a hemihedral conforma- 
tion of ^at kiqd, dissolved in water or alkali, tmiis the plane of 
polarization to the left, disiiolved in mineral acid on the contrary turns 
it^to the right. The optical property Of aspartic acid he found very 
much like that of asparagim — ^The opinion of many chemists that 
asparagin is to be considered *as an amide of malic acid, induced 
Pastcu r to submit malic acid and its salts to the optical test. He found 
great similarity in the optical rotatory power between malic acid and 
the two oppositely rotating tartaric a 9 ids( 2 ). Since moreover malic 
acid occurs frequently in the fruit* with right-hand rotating tartaric 
acid, Pasteur believes he may assume that one of these acids may pass 
into the other, and that perhaps also a second malic acid exists, cor- 
responding to the left-hand rotating tartaric acid. — From the solution 
of formate of strontia, two incongruous hemihedrons crystallize. If 
these are separated, and each kind of crystals dissolved separately, 
nevertheless no, influence 's exercised on polarized light. Pasteur 
remarks thaf it is conceivstble that the hemihedral conformation in 
this salt rests not on the peculiar grouping of the chemical molecules, 
bvt only on the arrangement of the physical molecules in the act.of 
crystallization, so that the sohvtions exhibit no- peculiarity correspond- 
ing to hemihedral forms. — With reference to the form of crystallization 
of the several combinations, compare the Chemical part of this Report. 
-Tj-lh the report presented to the Academy Biot(3) states as a general 
fesidt of Pasteur’s work, the law that all substances which possess 
the optical rotating power and crystallize in hemihedrons, always pos- 
sess .the incongi'uous hemihedral conformation. The converse of this 
law, on the contrary, docs not generally hold, as formate of strontia 
and sulphate of magnesia prove. 

circular Polarization of Isomorplious Bodies. — ^Pasteur(4) has 
concluded, from observations on neutral and bitartrate of potassa 


(1) Compt. Rend. XXXI, 480; Instit. 1850, 313; Arch. Ph. Nat. XV, 238; Pogg. 

Ana. LJCX^II, 144; more in detail, .Ann. Ch. Phys. [3] XXXI, 67; J. Pr. Chem. 
LII, 413. ^ 

(2) He previously denominated these as oppositely. rotating ratjeiutc adds. See 
Annual Report for 1847 and 1848, 1, 22 ; for 1849, III, 87, 209. 

(3) Compt, Rend. XXXI, 601 ; Instit. 1850, 355. 

• {4) Inst, 1850, 339. ' 
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and amoionia which are isomorphous, that when* quantities of ciiwiiar 
isomorphous stibstances corresponding to the equivalents are dis- “o 
solved in equal quantities of water, these solutions rotate the plane morphoug 
of polarization equally. Pasteur is' of opinion that this law may '’“****• 
furnish a general criterion of* isomorphism even for such substances 
as exercise no influence on the p^ne of polarization. In order, for 
instance, to recognize the isomorphism Of hydrochloric acid an^ 
hydriodic acid, it is only necessary to combine equivalent quantities 
with an optically active base (for instance, morphine), and submit the 
combination to the optical test. • • • 

lianrs of Circular Poiarizjition. — ^We do not here enter farther on 
Biot's mcmoir(l), on thp rotating power of solid bodies, the principal 
contents of which we have already communicated in last yearns 
Report(2) from an abstract, jgt ordet to gain space for the discus- 
sion of some later memoirs of the same physicist. The reading 
of the memoir alluded to will, however, be useful, inasmuch as 
therein is laid down a clear exposition of,*thc theoretical points 
of view of the subject in question, plrcady contained in certain 
papers of Biot(3). 

Starting from the law that, if an optically active body, mixed with 
an inactive one, rotates the plane of polarization in a greater or less 
degree than in a pure state, this may be considered as a proof that 
a chemical action has taken place on the optically active molecule, 
which yet has not been powerful enough to resolve the com- 
plex molecule, or transform it permanenfiy, — Biot^)* investigates 
optically, the changes which tartaric rfeid experiences from heat- 
ing. This change is conceived differently by Frcray than W 
Laurent and Gerhardt(5), and Biot is of opinfon that tlfe 
optical test affords a strong proof that the conception of the* latter 
chemists is right. — Biot comprehends the results belonging hereto 
in the two following laws. • 

1. In all phases through which the acid passes before its lasl^ 
anhydrous condition, it exerts instantly, as soon as the solid mass is 
again dissolved in cold water, a rotating power on the polarized li^ht, 
which is fully equal to that of the crystallized acid. — The particles 
of the altered acid combine with the wholo mass of the water 
with which they are mixed, as instantaneously as occurs with 
the crystallized acid. The absolute rotating power, as well as the 
laws of dispersion, fis far as they can be definitely decided, are the 
same for both acids. ^ 

I* 

(1) Ann. Ch. Phys. [3] XXVIII, 215, 351. 

(2) Annual Report for 1849, III, 87. 

(3) Annual Report for 1-847 and 1848, I, 150. 

(4) Ann. Ch. Phys. [3] XXIX, 35, 341; Compt. Rend. XXX, 721 ; Instit. 1850, 195. 

(5) See Annual Report for 1847 and 184#, I, 389 ; comp, also the article “ Tartarie 
Acid,'' in the Chemical part <rf this Report. 
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2. If boracic acid is added to the fresh solution of changed tar- 
taric acid, the similarity in the optical properties no longer exists. 
The laws of dispersion, it is true, are altered exactly as by the 
addition of boracic acid to crystallised tartaric acid ; but the abso- 
lute rotating powcF of the solution is dess, the more water the acid 
had previously lost by hea'ting. But meta-tartaric acid also (the first 
stage of change' by heat,* without loss of water) shows, under thfse 
circumstances, fi manifestly smaller Rotating power. At ordinary 
' temperatures, the optical power of this solution increases from day 
to day, till it has¥e^hed,the value which belongs to the crystallized 
acid. By boiling, the increase of the optical power is accelerated, 
yet its maximum :^s only reached after long-CQiitinued heating. 

. The idea naturally suggests itself to explain the gradual increase 
of optical power, iiy assuming; a cVr^tinually increasing saturating 
capacity for the modified tartaric acid, and hence a chemical 
infiuence on continually increasing quantities of boracic acid. But 
Biot considers this ^ssumjition inadmissible, because each fresh 
addition of boracic acid effec^ts qpch ftime immediately an increase 
of the optical jiower. lie believes it may be concluded from this,j 
that the particles of the modified tartaric acid enter immediately^ 
into chemical combination with all the boracic acid mixed with it, 
as well as with the added water ; and that only in proportion as 
the tartaric acid returns again to its former ciystallizable state, 
the intimacy of its combination wit|j the borlicic acid, and therewith 
its optical rotating power increases. 

If soda is addod to c<|ual quantities*of crystallized and fused 
tartaric acid in sufficient quantity to neutralize it, the latter acid is 
iihmediatehj tionverted to \ the condition of the former; it shows 
immediately, as well in the presence of water as of boraeic aeid, the 
same optical .power as the foinipv. — Tartaric acid and boracic acid act 
als <4 chemically on one another, when both are combined with soda. 

the mixture of tartrate of soda with borax, the optical power of 
the former salt was immediately increased in the ratio of 42° to 51°. 

In several earlier memoirs, Biot has proved that the manner in 
whidh the specific rotating power of tartaric acid is increased by the 
addition of water or of boracic acid, may be expressed by equations 
of the form: {oc)=A + Be and {cc)=A + B'^, in which (a) repre- 
sents the specific rotating power,* e and the proportions of water 
and boracic acid in a unit of weight of the mixture; A changcs(I) 
only with the temperature, ^and B and B' are constanta. 

(1) The values of A at temperatures between + 6® and + 26®, are given in Biot’s 
inve^tigatioA quoted above (Ann, Ch, Phys. [3] XXVIII, 226). They are, for instance, 
for 


+ 6® 

— 2»-23873 

+ 22® 

— 0®06753 

+ 23® 

, + 0®03309 

+ 26® 

+ 0®-31739 
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In a more recent paper, Biot(l) proposed to himself the problem, 
to represent in the most general manner the optical properties of 
the ternary mixture of tartaric acid, water, and boracic acid. He 
selected for this purpose the following mode of expression : Let the 
mixture consist of e parts of.tartaric acid, e partis of water, and yS 
parts of boracic acid, so that £ + e + /3=l.* Let p represent the quotient 

then the optical power of the mixtures for equarvalufts of p, that 

is, for quantities of the two acids in a constant ratio, but for* 
varying proportions of water, may be always represented by an 
equation of the form: («l=a + 6 e; a and b are •functiocs of p, 
and it turns out that, while for large values of p, and therefore for a 
ju’oportionately small addition of boracic acid, the admixture of water 
increases the optical power, ^Jfsreforp h is positive ; for "mixtures, 
on the contrary, containing more boracic acid, the addition of water 
rather exercises a weakening influence on the optical properties, 
therefore b is negative. Conceive the values of e to bg laid down 
as abscissae, and of (a) as ordinatps, the increase or diminution of 
optical power will be represented by an ascending or descending 
straight line, and b expresses then the tangent of the angle which 
the straight line makes with the axis of abscissae. In the following 
table, which' contains values of a and i ascei’tained by observation, 
cori'esponding to different values of p, this angle is represented 
by J. 


Laws of 
circular 
polarizu- 
tlun. 


p ' 



'f. 

100 

+ 5«0.')31 

+ 9«-iA79 

+ 8.3" 40' 

22-917 

+ ll‘’-C345 

+ 9''-l*86C. 

+ 8.3" 47' 

15-039 

+ 19‘’-9238 

+ 3"-3798 

+ 73" 31' 

10-208 

+ 28«-ll‘)4 

— 1»-5777 

— 57" 38' 

3-043 

+ 71''-009G 

— 3''-7396 

— 75" 2' 

2.476 

+ TOO-GOSS 

— 4“-6351 

— 77" 50' 

2-035 

+ 88'’-56f>l 

— 5'’-.5212 

— 79" 44' 

1*998, 

+ 89"-3540 

— 5»-6070 

— 79" 53' 


It is clear that between p = 10 and p = 15, a value must exist 
for which A=0. Biot found, that this is very nearly the casS for 
p = ll|^. In a m&turc containing the aci(ks in this proportion, 
the specific rotating power remains the same for any dilution with 
water, and indeed, as Biot assumes, on this aocount, because the 
addition of water loosens the connection of the molecules of the 
tartaric acid and boracic acid, and thi^ lessens the optical power 
just as much as it Would be increased by the accession of the water 
to the molecules of tartaric acid. If p>ll^, the additioq,*o4 water 


(1) Ann. Ch. Phys. [3] XXIX, 430; Compt. Rend. XXXI, 101; Ann. Ch. Pharm. 
LXXVI, 189 (in abstr.) . * 
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increases the stjfrength ; on the contrary, if p< llj, the rotating power 
is more weakened by the loosening the connection of the two acids 
by the addition of water, than the water is able 'of itself to 

strengthen it. . 

Inllaeiice of Acli^p on Cane-susar ant^iHolecular Botatlnir Power. — 

■Wilhelmy(l) has, by means •of an'Ajpici's polarizing apparatus and 
a SoleiPs double plate, investigated the action of acids on cane-sugpr. 
Iie>has, in doing so, allowed mathematical investigation to go hand in 
lhand with (die oBservafions. Conformably to the limits assigned to 
this Report, we qpnvnunicate here principally the process and the 
results gf the ^experimental investigation. — Since in almost all the 
cases in question the teftxperature exercised a very considerable 
influence, it was ilecessary that the glaSs tubes, which contained the 
mixtures -of the solution of sugar,s^ith the acids made use of 
(sulphuric acid, hydrochloric afld, nitric acid, and phosphoric acid), 
should be surrounded with au apparatus which allowed the tempera- 
ture to be kept constant, and observed accurately. 

Wilhelmy found it neccssaiy in„ the first place to determine 
the coefficient of rotation, so-calfed by Biot, that is the number ju. 
which expresses how much a quantity of sugar, which caused 
light-handed rotation of 1°, rotates to the left hand after reversal 
with one or the other acid. As the rotation of the changed sugar, 
considerably deci’eased with a rise of temperature, Wilhelmy 
attempted next to ascertain the magnitude of this decrease. He 
brought into hi^ polarizing apparatuS sugar reversed by hydrochloric 
acid, in a silver tubg SBO™*" long, and 10"’** in diameter inside, which 
stood in a wooden box 57'”" wide, filled with hot water, and he 
observed in several series of experiments the increase of the rotating 
power, while the temperature gradually sank, 'or was reduced by the 
addition of ice-water and ice. The result is expressed by the following 
formula: jy =D [1 — 0'013 {f — in which D and jy indicate two 
.Sfljdlions corresponding to temperatures t and if. The changes 
Ailculated by this agree very well with those which can h6 deduced 
from Cleir get’s table(2). — The absolute value of the coefficient of 
rotation, was 


For sulphuric acid . 
„ nitric acid • • 

„ hydrochloric acid 


Wilhelmy. 
/x= 0*425 

0*399 
0*386 


Biot. 

0*417 

0*394 

0*380 


For phosplioric acid Wilhelmy assumed, for reasons which he did 
not explain farther, ^=0*43. — Now> if the original quantity of sugar 
Zq and th^ rotation D after th§ acid had acted during a time T were 


(1) Pogg. Aun. LXXXI, 413, 499. 

(2) Annual Report for 1840, 111, 84. 
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measured^ the quantity of sugar still remaining unchanged could be 
calculated by the formula : 

After Wilhclmy had convinaed himself that the final result of the 
change of the sugar is independent of the quantity of acid originally 
added, he based on it a mathdlkitical investigation, which, as regards 
the progress of the change with the time, lead» to the formula 
Z=Z(^e~”**^, in which Zq the original qqantitjr of sugar, Z*thc 
quantity remaining after a time T, during which the acid*acted, s the^ 
quantity of acid added, m a constant, and $ the*base of the Napierian 
logarithms. Since from this m s J'=1ok -Z'q — log^^ it apnears that 

Z / jD \ * 

log-^ or(2) log (1 + jU.)*— log + must be proportional to the 

time T. This was, in fact,^onfimca in a scries of experiments 
continued through eleven hours, during which the rotation, which the 
solution of sugar, gave,’ changed from + 46*75° to — 10°. If this be 

considered as settled, it follows that the '?alue m = ^ 

• • B 1 

must remain constant as long as s and the temperature do not 
change. On the contrary, it appeared that — ^ - 


■ m s. 


does not remain proportional to s when the quantity of acid is varied, 
but increases move rapidly than this, so that consequently m must be 
dependent on s. Wilhclmy believes that he has found the right 

• - \ • ” 

na^ 

expression for m in m——, where s is the quantity of acid, w the 


w 


quantity of water added to it, a a constant, different for different 
acids, and n a quantity^ depending on the temperature. — I’rom his 
experiments, Wilhclmy calculates 


For hydrochloric acid log a =4'09170 
nitric acid log a =2-8222 

sulphuric acid log a = 2 2243 
„ phosphoric acid log a =0-41551 

Farther, the following values were obtained»for n : 


(1) This formula'doea not appear quite intelligible. We find Z=Zq — 

UQ{L+fl) 

D . 

Z 1} ^ ^ 

in which expression represents the rotation«in the commencement; or 
Wilhelmy's numerical results agree, however, with those obtained by the latter formula.^ 

(2) The value of log^ here given, is that which would be deduced from, the 
formula given in the previous note. 
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liluence 
acids on 
le^-Bug^r 

id mole- 
liar ro- 

% 

Scries I. 

t j w 

tating 

power. 

For hydrochloric acid 

17® 

2*118 



' I£>“ 

0 0905 


„ sulphuric acid . 

17“ 

' 0*>704- 


ft phosphoric acid - 

19"-6 

0.1752 


Series IL 

Scries III. 

Series IV. 

t 

1 ^ 

/ 

n 

t 

n 

17“ * 
l(i“ 

18" i 
19“-8 1 

1*521 

(?*9905 

yD*8508 

^*1710 

16“-5 

18“-5 

1*681 

JL'373 

lC"-5 

j 

1-579 


<If, however, the values of n arc calcuLatcd from experiments made 
fit dififereut terapiJraturc^? by the formula*: 


log -^uT-log Z=na*’.- — , 

it £ippears that for different acids the values of n change according to 
the same ISw with ai\ increase* of,tetnp?^te+ure, and that the parameter 
only of the curves which represent these changes are different. 
— Wilhelmy found the following cxj)rcssion for n, which represents 
the results «>f c\pcrinu‘'pt with sufficient accm’acy, while he at the 
same time allowed himself to be i^fluciiccd by theoretical views, on 
which we do not enter anyfarthcr : 

u=C{l-ui) /3', 

and he determined from three equations C=0'1136; a = 0‘015d709; 


/3 = 1*18G173. Put then — = and \\ c have from all that has preceded 


IV 


the complete formula for t*,alculatiiig^ the cpiantity of sugar Z still 
remaining after the ^iine !/)^'=‘vhen the original quantity has been 
changed at temperature f h“''*he quantity of acid s mixed with the 
quantity w of water : ‘f ' 




a -“0/5' T. 


' 1 

The above Value of C=0‘1 (fiG answers for hydrochloric acid, and 
: we hhvc 


h’ Tor nitric acid . . . 6'' = 0*00222 C 

„ sulpliuiic acid . . C" = 0*42109 C 
,, phosphoric acid . C*' = 0 072365 6’. 


Wilhelmy intimates at the conclusion of his paper, that it might 
perhaps be possible, out of the materials given by him, to draw 
conclusions on the law of decrease of tlic action between the molecules 
of acid and sugar with the increase of the distance. In a future 
investigation he expects to ascertain, whether the pressure of the 
atmosphere also exercises any influence on the chemical process which, 
takes place between the acid and sugar, and which is established by 
optical properties. ‘ _ ' 

<■ In a second paper, Wilhelmy(l) proposed to himself the problem 


(!)■ Pogg. Aon. IKXXl, 5^7. 
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to determine for a great number of substances tbe mole^ ulai* rotating 
pdWer, so named by him. Biot has, as is known, given the name of 
gpccific rotating power to the rotation which a lamina 1”'"' thick, of a 
substance in the state of a hypothetical density 1 produces, and 
investigated it for various substances. Wilhelmy,*on account^p£4h* 
molecular natuz’c of the whole preccss, cofisidered it more suitable to 
compare the rotations produced by quantities of the diflerent sub- 
stances proportional to their atomic weights, ip cqu^l weights of'jf 
dissolving medium, and for equal sections of the tubes. Where the 
proportions in which any substance dissolved, or the scarcity of it 
did not allow of the direct cniploymcnt of quantities proportional to 
the atomic weights, a reduction was undertaken on the hypothesis, 
that the quantity of the ^dissolving medium has no* influence on the 
molecular rotating power. Certainly Tor mai^ substances — for 
instance, as Biot showed for tartaric acid — that hypothesis is not 
admissible. Wilhclmy, however, considered it applicable to the 
substances mentioned below. The deviations contained in tfie follow- 
ing table, found at a tcmperatuuc of^l5°j were obtained by the use of 
a glass tube, which, in a length of 150“'", held 13'850 grammes of 
distilled water. 



Quan- 


Degiee of rota- 


Name of the Substance 

tity by 
weight 

Dissolving 

medium 

• 

tion 

Atomic 

weight 

• 

dis 

white 

red 

(O - 100). 

« 


soh ed 


light 

lq*lit 


miiligis 

# 



a 

Cane sugar 

4309 

Water. 

+ 32 5 

21*4 5 

Nicotine . 

1301 

Alcohol. 

10 


,, with hydrochloric acid 
Santonin 

,, 

ft 

4 1 O IS 


500 

ft 

— 9 

0 7 

3005 

Hematoxylin . 

1849 

ft 

. 

_ 13 5 


.ialapin 

2000 

ft 

. . 7 


Camphor 

0000 

ft 

+ 31 , 


063*8 

Phloridzin 

2377 


-u 1 

^ 87 

2082 5 

Quiniue 

i> 

1782 

891 

ft 

— 21 
— 12 5 

20 

— 9 65 

j 20o5 5 

with nitric acid 

tf 

If 

— 17 


„ with phosphoric acid 

• 9 

ft 

— 15 


, 

Sulphate ot quinine 

1000 

Water with 
sulph acid 

-24*5 

— 16 7 


.Valerate of quinine 

99 

Alcohol. 

— 16 

— 13 


H^diochlorate of quinine 

500 

ft 

— 10 



Cinchonine . 

454 

ft 

+ 12 


1942 

1 , with oxalic acid 

494 

9f 

+ 12 5 

, 

• 

phosphoric acid 

952 

99 

+ 23 5 

. 


,, mine acid 

»t M $t n 

930 

465 

ft 

99 


• 

• 

Quinoldine 

374 

ft 

+ !)5 

+ 8 


With nitric acid 

99 

99 

+ 9 75 



*»* $9 'phosphoric acid 

99 

99 

+ 10 



„ „ hydiochloiicacid 

II 

** 

+ 10 



^ ,, ,, sulphuiic acid 

ft 

If 

+ 115 



Brucine 

984 

ft 

— 8 

. 

3448 

„ with phosphoric acid 


* ft 

0. 



Narcotine with sulphuric acid 

936 

Water 

+ 55 

• 

4684 

Acetate of morphine 

490 

f» 

— 4 



Hydrochlorate of codeine 

578 

ft 

— 5 



Htheieal oil of cubebs 

7460 

Alcohol. 

— 335 



M It valerian 

7480 

Ether 

— 15 5 



Balsam of copaiya 

7560 

Ether with| 
alcohol 



l 


Molecular rotating 
power 



+ 100 white light. 

— 3 white light^ 


+ 30 7 white light 
— * 30 2 white light 

— 174 white ligtit. 

— 241*4 

— 213 


+ 315 8 
H302 
+ 205 
+ 257 


— 172*5 white light 
+ 160 • • 


Influence 
of acids on 
cane-sugar 
and mole- 
cular ro- 
tating 
power. 
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AppaKtiM The inoleci(lar rotating power of cane-sugar is here taken =100. — 
ji^ra. Besides this, Wilhelmy found that in a column 150““ long of 
oil of amber, the white light deviated through — 13°, castor oil + 6°,^ 
croton oil, the red light through + 8°, farther in a column 39““ long 
fwH^Tjsam of cspaiva the white light deviated through — 4°’5. 
Theine* cr caffeine show*ed*no influence , even in a column 400““ 
long. » • • , 

* 'Apparatus ayd lns|runients. — Dub9scq(l) has arranged for optical 
purposes an apparatus for showing a constant electric light, similar 
to the one invented fey Fyucault(2). 

A. R£)ppe(3r) describes an instrument which he calls an interference- 
scope, intended to lender visible the figure^ produced by the interfe- 
rence of different system of waves. By a winch and wheel-work a rod 
which lies at the b,ottom of* a yisteriN^Ucd with water, is set in oscil- 
lation, and some wires attached to the rod excite, by means of their 
ends, which reach to the surface of the water, waves following one 
another very rapidly‘^100 to 200 in a second). If the surface is 
illuminated by sunlight, the caui^fics •formed by the summits of the 
waves may be received on a screen of ground-glass placed at the 
bottom, and conveniently studied by means of a mirror inclined at an 
angle of 45°, which is placed below the tub. 

NuW details regarding the internal arrangement of reflecting-tele- 
scopes, for grinding, polishing, movin g and mounting the speculum have 
been given by Nasmyth (4), J. lIipjjisley(o), andLassel^(6). Aiiy(7) 
has given a, revolt on the polishing and mounting of Lord Rossers 
reflecting telescope. — GauuPm(8) has infSrmed the French Academy 
that he manufactuies veiylchmp, and at the same time very useful lenses 
Thit of spheres or hemispqeils of molten glass or lock ciystal, whiyil 
magmfy from 50 to 400 tfmk — Pcytal(9) describes the advantages 
of an appawtus, discovered oy himself, to be worn by short-sighted 
people instead of the customary concave lenses. The apparatus con- 
^iBt8*of two combinations of lenses after the manner of Galileo^s 
telescope, but only about 10 millimetres long, and not sensibly mag- 
nifying.* Peytal has given to the apparatus the name Callioscope. 

Valz(lO) proposes a new kind of telescope, for astronomical use 
‘ especially, called byi him the reciprocal telescope j it renders un- 
necessary the inconvenient reversal of the honzontal axis of the instru- 

(1) Instit 1850, 395, 412. 

(2) Annual. Report for 1849, HI, 92, 136. 

• (3) Pogg. Ann LXXIX, 437. 

(4) Instit, 1850, 397 

(5) cPhA Mag [3] XXXVII, 69 

(6) Instit. 1850, 398. 

(7) Phil Mag [3] XXXV, 522 

(8) Compt. Rend XXX, 141, Instit. 1850, 49; Rev. Scientif. Industr. XXXVIII, 73. 

(9) Instit 1850, 53, 180. . 

(10) Compt. Rend XXX, 287 , Instit. 1860, 82. 
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ment. Two object-glasses are placed at tbe opposite ends of a 
tube, and also the eye-pieces belonging to them, are so arranged 
that they intercept as little light as possible. Yalz explains 
*how the optic axes of the reciprocal system of lenses can be 
placed parallel to one anothei;. — As '^Yalz also pi;pposes achrpgaeal^G 
eye-pieces of crown and flint-^lass, Ve' refer, with radpect to 
thii^ to a construction described by KeUner(l) •in last year’s 
Report. *• 

Reade(2) proposes, in order to avoid the refiection at the interior 
surfaces of the lenses of the cyc-piecc, to ^11 the space between the 
field-glass and eye-glass with water. The communication which lies 
before us is not of a kind to “enable us to obtain a more accurate idea 
of the construction aimed at dr carried out by Read c. 

Test«9iicrometer. — Ungpr(3,V commurticates, that althdhgh the 
microscopes by Pldssl at first were only able to resolve into single 
lines the first 7 groups of the 15 groups of Nobert’s micrometer 
test, while Nobert’s microscopes resolved also groups and 14, 
this difference is removed by PUiss^ simply by the use of a suitable 
mode of illumination. The mirror is moved in the new arrangement 
by means of two arms in the surface of a sphere, so that the lines can 
be so illuminated from the side a^ to throw the greatest shadows pos- 
sible. Under these circu nstauccs Plossl’s microscopes resolved 10 
groups of Nobert’s Lest with a magnifying power of 160, with a 
magnifying power of 210, 13 grouiis, and with a magnifying power 
of from 360 to 375 all the 15 groups. * , , 

]iiicroscope-Micromcter.-*-Welclver(4) has invonted a new micro- 
scope-micrometer. In the focus of the cyc-'picce is a cross consisting 
of two fine spider-lines or lines engraved on glass pei*pcndicular to one 
another, whose point of intersection is placed cxceiitrically. By 
turning the eye- piece, which is secured by a cone pjaced round 
the microscope-tube, an index attached to the eye-piece measures 
on a graduated circle of arbitrary radius, attached to the microscope, 
the arc which must be described in order that the intersection of the 
wires of the eye-piece may coincide fii’st with one end, thenVith the 
•other of the dimension to be measured. A special arrangement 
applied to the object-stage, allows a very delicate insertion of the 
object in a manner adapted to measuinng. — The mode of making the 
scale is described in the memoir quoted. If the divisions of the scale 
are to correspond immediately to a usual measure, a good glass micro- 
meter must be employed in the first instance, and besides this, a 
separate scale must be used for each magnifying power, of which. 


(1) Annual Report for 1849, III, 89. 

(2) Instit. 1850, 364. 

(3) Pogg. Ann. LXXIX, 331. 

(4) Menle and Pfeufer’s Zeitschr. fur Ration. Mediciu, X, 1. 
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Micro- however, several may be easily connected together. The measuring 
with the micrometer described is not difficult, and supplies, as from 
meter, the simplicity of the principle might be expected, a greater accordance^ 
in the measurement of small fractions of a line than is usually 
obimiagd by the fpplication of othca micrometers. Welcker has' 
convinced himself of the "wafit of agreement between the glass micro- 
meters mkie by different artists, and considers it desirable th?t a 
determinate standard measure should be fixed on for micrometry. 

Hessel(l) describes an apparatus called by him the colour-changing 
apparatus, which, enable^ the colours which the surfaces of minerals 
show at different angles of incidence, and for different azimuths of 
the incident light^ to be conveniently observed. With reference to 
his theoretical views concerning the changes of colours, Hesscl refers 
to a meifioir publisjied a loifg time a^^2). 

Poiariscope. — S^narinont(3) desciibes a polariscope which both 
shows small traces of polarization, and also determines most accu- 
rately the direction ofi polarizatiou. The instrument consists of four 
exactly equal right-angled jjrisms^of quartz, each two, which consist of 
quartz of opposite rotating power, placed with their basal surfaces on 
one another, so that the refracting ■edges fall in a straight line. These 
compound prisms have their hypothenusal surfaces placed, against 
one ssiother, so that the left-hand rotating half of the one, and the 
right-hand rotating half of the other, and vice versa, form a paral- 
lelopipcdal plate whose parallel surfaces are perpendicular to the optic 
axis. If nojv 41 polarized'pcncil of parallel rays passes through in the 
direction of the axis, a quantity of blacl^ fringes are seen parallel to 
the refracting edge of tlie Wnsms. If the j)rincipal section of the 
analyser is perpendicular to tile plane of vibration of the polarized light, 
the cqptral fringe of the extmordinary image corresponds to the posi- 
tion where .the ojipositcly lying prisms have equal thickness, — If, 
hqjvever, the princij)al section of ihc analyser is turned, the central 
■fringe is displaced, and removed farther from the refracting edge of 
that prism of quartz Avhose rotating power has the same direction as 
the rotfftion of the analyser. This displacement, therefore, takes 
place in opposite directions in the two halves of the plate, and the ' 
central fringe appearfi biokcn. Here then is a simple and seiisitive 
means df ascertaining the direction of polarization which is applicable 
as well for white light as for Hontogcncous light, and even for cllipti- 
cally polarized light, although in the latter case the fringes arc paler. 
— Senarmont found the polariscope to be better the less the nypd- 
thenusal surfaces were inclined to the optic axis, and the closer and 


(1) PogK. Ann. LXXIX, 442. 

(2) Kastner’s Archiv fiir die gesanimte Naturlehre, X, 27.H. 

(3) Ann. Ch. Phys. [.3] XXVIII, 279 ; Pokk. Ann. LXXX, 203. 
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sharper, therefore, the fringes appeared, only the lat|^r had to be 
magnified by a small telescope. 

'New Compensator and Saccharlmeter. — Duboscq and H. Soleil(l) 
*have applied an alteration to tl^ 8accharimeter(2), which was ren- 
dered necessary, inasmuch as the quartz plates, fiP millimetrQs.ie?cg 
and of perfect purity, which were requisife f5r the compensaJi(Sr, could 
no Jongcr be obtained.— The new compensator consiste of <!wo cubes, 
12 millim. in the edge, each ^ of which is cornposed of two prisflA 
whose angles are 35°, of opposite rotating power. *The*two cubes 
arc placed against one another, so that two pjrismo of similar direction 
of rotation abut against one another, and form a plat^ with |)arallel 
surfaces. The smallest displacement of one cube or the other pro- 
duces a rotation of the plane of polarization in the direction of tljc 
predominant thickness of quart?» The displacement itself ii? effected 
by means of a micrometer screw, the head of which is divided into 
200 parts, and the distance of the threads of which is 2 millim., so 
that it can be read to the hundredth of a milliim'trc without ^ vernier. 
Duboscq and Soleil consider jfhis^instrumenl more convenient than 
the previous construction of the compensator. 

Apparatus for the application of photography to the self-registra- 
tion of meteorologieal and niagnctical observations, have been 
invented by Brooke(3) and Lefroj(4). 

Optics of the Atmosphere. Absorption of the liii^ht hy the Atmo- 
sphere. — Jacob(5) has found opportunity in his geodetical operations 
to make observations on the absorjition of 'light by the ^tmospherc. 
If such were not the case, ill signalling wi^h the heliotrope, th^jlis- 
tance at which the light is visilile in a straight line would (all 
circumstances being supposed the same) be exactly prwportional Iflp” 
the aperture of the reflector. In the mean of numerous observations/ 
however, the results were as follows : 



Apertures of tlic 

Piopoitioual 

Actual distances. 

lieliotroxie reflector. 

distances. 

15 English miles. 

0 5 Englibli inches 

15 

23 

1*0 

.30 

33 

20 

60 

45 

4 0 

120 

60 

8-0 

210 


According to this, the loss of light ki passing through one mile of 
atmosphere at a pressure of 27 inches, amounts to 0'0610 of the 
whole. 


(1) Compt. Rend. XXXI, 248 ; Instit. 1850, 26(}. 

(2) Annual Report for 1849, III, 84. 

(3) Phil Trans, for 1850, Part I, 83 ; PhU. Mag. [3] XXXV, 544. 

(4) Sill. Am. J. [2J IX, 319. 

(5) Proc. of Edinb. Royal Soc. II, 36 ; SiU. Am. J. [2] X, 129. 
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SUM Of State of Poi|iHzation of the Atmosphere.— Bra vai&(l) has observed 

^1^6 state of polarization of the sky while the sun was surrounded 
® f the zenith to a distance of 30° from the, 

sun the polarization was vertical;* then there was a neutral point 
whfloatdlstance from the sun varied between 25° and 80°, accord- 
ing to ^e brightness * of* the halo. Then followed horizontal 
polarization, which wa9 Wrongest on the halo itself, as Arago 
I dlSo found previously. Within, th^ same polarization continued 
though very weak, even to within 3° of the sun. The proportion 
of polarized light Acre, was about one-fiftieth. The same strange 
state oi polarization also occurs when tl^re is no halo, and only the 
light grey veil of clouds is before the suij which usually occasions 
that phenomenon. The neutral point "is then distant 25° from the 
sun. Tlfe same arrangement o/ the f^^tes of polarization is also found 
below the sun, only the lower neutral point, on account of the prox- 
imity of the horizon, is somewhat farther from the sun. Bravais 
found in sue case 33**^ — If portions of the sky are observed at the 
sanw altitude as the sun, to the .right and left, outside the hfdp the 
horizontal polarization is found to a distance of 25° from tft^’sSRn 
where there is a neutral point. On the halo itself the polarizi|feif is 
vertical, but at the inner boundary of it becomes suddenly ho9||tal 
agaisvand remains so to a distance of firom 5° to 10° from trajpun 
according to the state of the atmosphere and the altitude of the sun 
above the horizon. — ^When the sun Jias an altitude of only 8° or 10°, 
and the halg i« faint, the* neutral points of the inner and outer edges 
coiii^dc on the halo itself.' i “ 

Brewster(2) has made observations on the position of the two 
'neutral pointe of atmospherip polarization which were discovered by 
Aragn and by Babinct. Brewster will communicate a full descrip- 
tion of the results after a raojrc accurate calculation of the altitudes of 
the sun. They show the increase of the distance between the neutral 
*«point and the anti-solar point after sunset. The observation of the 
state of polarization during a halo round the sun of 45° radius, 
afforded* especial interest. Brewster observed it at the moment of 
the’grcatest brightness, with the polariscope with rectilinear bands. 
These appeared brightest when they crossed the arc at its highest 
point at right angles, and weakest when the crossing took place in a 
horizontal direction. It follows from this that the light of the halo 
was principally polarized in the vertical plane. Brewster remarks, 
that this may depend on the fact that the greater number of the 
crystals of ice producing the halo have their axes directed vertically, 
that, ^o^ever, the same effect. would be produced if the crystals of ice 

(1) Ins^. 1850, 140. 

(2) Codpt. Rend; XXX, 533 ; Instit. 18^0, 252 j Arch. Ph. Nat. XIV, 146. 
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had the form of what Talbot calls analyzing crystals, which in 
certain regions only transmit one of the two rays of light separated by 
double refraction. 

Physiological Optics. Theory hf'Vlslon.—Yalee(l) has continued 
his investigations concerning vision (3). He is of opinion that.j»4r3A 
the eye has accommodated itself to a dist§.nt object^ for (instance, 
wh(in it views a distant landscape :* 1. the axes of thependds of rays 
proceeding from the distant points are normal ^to the, retina; 2. the 
two extreme portions of each of these axes, which consist /of broken 
lines, namely, the part adjoining the point, of the* object, and that 
adjoining its image on the retina, are parallel to one another ; *3. the 
straight lines which join ,those two points are nearly normal to the 
retina. Farther, Valec is of opinion that in consequence of tlm 
layers of different density in th"* crystpUihe lens,, just so many dif- 
ferent images must exist of the same point, separated from one 
another, unless the vitreous humour, by its unequally dense struc- 
ture, again neutralized this effect of the crys^llinc lens. # Wc have 
not as yet seen experimental proof qr theoretical basis cither for this 
original view or for the remaining opinions of Valee. — Valee(3) says, 
in a second note, that he has furnished a proof, in a geometrical 
manner, that the density of the crystalline lens must decrease from 
the outside to the inside. That this may be indeed opposed tc "the 
opinions of anatomists, physiologists, and physicists, and to the results 
of the measurements hitherto made in connection with it ; but never- 
theless it is correct, for spherical layers of a density d«ci;^asing out- 
wards must, on account of t^al reflection al^ the Linder surface, form 
a completely opaque body. 

Inversion of the Image on the Retina. — Dczautiei%(4) is o£ 
opinion that the turning round of the inverted image on the i^tina 
into the upright position takes place by means of the ratina itself, 
by this latter acting as a concave mirror. He is silent, however, as 
to how the optic nerve is to receive the impression of this image 
standing upright in the focus of this concave mirror. 

Wumber of all PosslMe.Tlsufil Impressions. — Hopplcr(5), assuming 
a square whose apparent edge is 50 seconds as the smallest per- 
ceptible surface, and a million as the number of distinguishable shades 
of colour, has calculated that on a square inch (Austrian measure), 
at a distance of 10" from the cydj different visual per- 

ceptions are possible. Farther, going on the supposition that the 
eighth part of the spherical field of view is visible at once, he 


(1) Compt. Rend, XXX, 139. 

(2) Annual Report for 1847—48, 1, 165. 

'3) Compt. Rend, XXX, 644. 

''4) Instit. 185h, 363. 

1.5) Zwei Weitere Abhandlungen aus dem Gebiete der Optik, Prague, 1848, No. I. 
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Single and Qalculates that a man, in -a life 120 years long, can receive 
rtatoi! (1000000) 13^61808196613800000 different visual impressions. 

single and Double Vision. — Lathrop(l) has made experiments on 
the double images, which are obtayied of two, three or more points, 
Jbj{n%,^’eat conv(\rgcncc of the axes«of the eyes, and on the posi- 
tions which these images* assume when the head is inclined to 
the riglK or -to the left. No new results for the physiology of 
the eye were obtained from these experiments. — Locke(2) has con- 
structed ’an espcciaf, and very simple apparatus, for experiments 
of the kind ju^t cdescribcd, and called it the Phantascope. The 
object^ whiclv arc to be superposed on one another arc laid on the 
foot-board of the ajiparatns. At the '’up;per end of a vertical rod, 
which is fixed on the foot-board, is a Second horizontal board, with a 
slit as teng as the distance of the eyes ; a third board, with an 
opening 3 inches* long and 1 inch broad, whose centre is marked 
by an index, slides on the vertical rod between the foot-board and 
the eye-bpard, and the index serves as a point to which the two axes 
of the eyes may be directed. F.rom the numerous experiments 
which Locke made, it need perhaps only be mentioned, that he 
could not biing two parallel lines into coincidence along their whole 
length, since they always were separated at one end when they 
coir.'^ded at the other. Other persons observed the divergence in 
exactly the opposite direction. . 

Subjective Appearances of Light. — Scrre(3) has published a 
memoir or^ l^ic subjective appearahccs of light, which are produd^' 
by pressure on th^' eye w^tU the finger, oc with another object. ' ' ' 
Stereoscope an«l Allied liistrninents. — When an image wi(h dif- 
■'ferently coloured compartments is looked at with both eyes through 
a lens of at least 2"5 inchesj diametci-, the compartments which emit 
rays of smaller refrangibility appear ncai’er than those covered with 
tjje more refrangible colours. The origin of the phenomenon, 
according to Brewstcr(4), is this, that each eye iQoks through 
the edge of the lens as through a prism, and the double images 
which ^hus arise from a blue compartment, on account of their 
gaeater deviation, arc sepai’ated farther from one another than 
the images of a re^ compartment. When, however, the eyes unite 
the two images into one, as in the stereoscope, the elementary 
images, which are farther from‘ each other, arc united into a more 
distant double image. Brewster is of opinion, that by different 
colouring, a relief might be obtained in this way, especially if lenses 
were used of very great dispersive power, as of flint-glass, oil of 


(1) Sill. Am. J. [2] VII, 343. 

(2) Sill. Am. J. [2] IX, 153; Phil. Mag. [3] XXXVI, 453. 

(3) Compt. Rend. XXXI, 375. 

(4) lastit. 1850, 128. » 
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cassia, &c. — A farther description is ‘iiow before usd) of a new 
stereoscope, constructed by Brewster, of which already mention has 
been madei»in last year’s Report (2). The above physicist will 
make more extended communications on such instruments in the 
“Transactions of the Royal Seq^tish Society of Artg.” — Duboscq(3)» 
describes one of the Brefwster’s stereoseflpeS mentioned (4), iti which 
two half-lenses of 18 centimetres* focal length are empl'^ed, and 
so directed that two Daguerreotype pictures, taken at sjjghttj^ 
different angles, when examined, through the lenses, unite'and give 
the impression of, an object in relief. Dubo«c<]^ also finds the 
apparatus adapted for mixing complementary images tp form jpvhite, 
and for many other expei’imcftits having reference to the physiology 
of vision. — I)ove(.5) draws attention to the fact, that a stereoscopic 
relief may bq obtained by mears of a single drawing, by placing 
before one eye a Galileo’s telescope, and before the other an astro- 
nomical telescope, both of equal magnifying power. If the telescopes 
are interchanged, the same inversion isnobtamod as in the^Wheat- 
stonc stereoscope, by interchai^in" the two 'drawings ; the object 
previously seen as embossed, appears noifr sunk. 

Partlrular Phenomena of Binocular vision. — Dovo(6) remarks, 
that a lino may be seen double at pleasure ; and that it happened 
to him in a case of that sort, that the one end of one of the iipcges 
appeared displaced, as if broken off. This, he says, may also happen 
in both images ; in this way a straight line may even appear as a 
partially curved one. ' , , 

optical iiinsions — Love)i*ng(7) draws ^ttenti(jn to The optical 
illusion which easily occurs when a revolving wheel, the sails of 
a windmill, or the like, is so observed that the plane; of rotation 
nearly coincides with the axis of vision. The I’otation seems to 
take place sometimes in one direction, sometimes in the other ; and 
the plane of the rotating wheel makes little oscillations, so as to 
appear first on the one side, then on the other. Lovering explains 
this phenomenon by saying that the eyes laek the means of deciding 
which is the nearer and which the more I’cmote part of the revolving 
disc, and therefore that sometimes one opinion prevails and sometimes 
the other. 


( 2 ) 

(3) 


Report of the 19 th Brit. Assoc, note and abstract, 6. 

Annual Report for 1849, III, 99. 

Compt. Rend. XXXI, 895. 

Annual Report for 1849, III, 99 

Pogg. Ann. LXXX, 446; Berl. Acad. Ber. 1850, 152 ; Arch. Ph. Nat. XV, 219 ; 
Instit. 1850, 315. 

(6) Berl. Acad. Ber. 1850, 363. 

(7) Proceedings of the American Association for the Advancement of Science, held at 
Cambridge, 1849, 369. 
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Depen- Bependence of the intensity of lilpht on the Duration of the 
the^nten. imp**«*»ion. — ■^wan(l), from his experiments on the relation between 
HgSon action of a source of light, and the intensitjs of the im- 

theduni. pressiou on the retina, has obtain^, d flic following results : 1. The 

*'Smpw^* brightness of luminous appearances (jf given intensity, and of such 
quick ^Lfjeession that they pi'oduce a uniform continuous impression, 
is propor^bnal to the number of iihpressions in a given time. 2. The 
,iatensity of a luminous impression is for a very short duration 
(shorter than scebnd), proportional to the time it lasts. This 
law has been prpved from fo -jV of a second. The strength 

of the,irapress^on in of a second is t-L that of continuous light, 
.from which it follows that the impression of continuous light is 
completely attained in -rV of a second. 2 . Light of various intensities, 
as well ‘as of different cokurs, acts, equally quickly. 4. Since the 
duration of the crcctric spark, according to Wheatstone, does not 
reach the millionth part of a second, it would, for a duration of of 
a second, Jbe at least JOOOOOdimes as bright. 

Duration of Imiires^lons on the Retina. — Plateau(2) describes an 
interesting case of optical illusion, which depends on the duration 
of the impressions on the retina. On a black disc of 25 centimetres 
diameter, a white stripe 2'““ broad proceeds out from the centre, 
in t,he form of the spiral of Archimedes, to the circumference. If 
this disc is turned quickly round, say 6 or 7 times in a second, and 
observed with the eyes directed to the centre, or to the circumference, 
the appearance is presented of white circles on a black ground, which 
either start^from the centre, and proceed ^o the circumference, or the 
contrary, according as i ha rotation takes place in the direction in 
_which the spiral proceeds mwards or outwards. If the first phe- 
nomenon, for instance, hast been watched a sufficient time, yet not 
so lohg as to fatigue the eyes, and the attention is then directed 
to another* object — for instance, to the head of any person — this 
aj^pears for a while to grow smaller, or, on the contrary, to 
- increase, if we have been observing the opposite appearance of the 
spiral.v— Plateau looks on this phenomenon as a new argument in 
favour of the principle enunciated by him, of which the following 
is the purport : As soon as an organ is subjected to a long excite- 
ment, it opposes a ffesistance to it, which increases with the duration 
of the exciting cause. If it i§ suddenly withdrawn from this exciting 
cause,* it attempts to regain its normal state in the same way as an 
elastic spring, which, displaced from its position of equilibrium, 
returns to it by decreasing oscillations. — The accidental colours in 

(1) Sill. Am. J. [2] IX, 443 ; Instit. 1850, 399. 

(2) Pogg. Ann. LXXX, 287, from BulL de I’Acad. Roy. de Belg. XVI, No. 10 ; Inst. 
18&0| 



OPTICS. 


131 


particular have furnished Plateau with examples of this l^w — examples Defects of 
in which he was able to follow the phenomenon up to 5 negative ‘•*®*y*- 
phases, which alternated with positive ones. At times, he could 
only perceive a series of negative ^phases, probably because the inter- 
vening positive ones were too weak. 

Defects of the Eye. — Stokes(l) vemarKs that the defect of “Unequal 
curs^ture of the refracting surfaces of the eye in dilForcnt flircctions, 
is easily detected by observing a small opening in a card. ^ 

at a certain distance from the defective eye, this appears ’elongated 
in one direction; at length, spread out in ajincf and that for a still 
greater distance, this line aj^ain contracts, jand the image elongates 
itself in a direction perpendicular to the previous one. To find out 
the form of a cylindro-spherical lens(2), which will correct the dcfeQt 
of the eye, Stokes proposes to adajit to due another two cylindrical 
lenses of equal but opposite curvature, in such a manner that one 
maybe turned in its own plane, and the amount of rotation measured. 

In a certain position, the influences of the two flenses exactly destroy 
one another. A person with a defective eye must turn the one lens 
from this jiosition, till the defect o? his eje is completely corrected. 

The nature of the requisite spectacles may then be easily calcu- 
lated from the angle of rotation. Stokes communicates some 
additional laws which relate to lenses ivitli cylindrical curvatcye».— 
Fario(3) has found that in a sick person whose pupil had closed, 
and to whom a side pupil had been given artificially, the erystalline 
lens has turned round about 4^ from irf px’evious .position, and 
adapted itself to the artifirtal pupil in such a nifiuner as to bring 
about distinct vision. — D’Hombres-Finrtas(4) has given a con- 
tinuation of his collection(5) of cases of aehromatopsj'^, .and on this 
occasion he described some experiments which he has made with the 
individuals in question. — Cranmore(6) describes a defect^ of the eye, 
consisting in this, that he saw with the left eye, +he right bcipg 
closed, and conversely, a square drawn with black lines on white 
paper, double, the one image displaced somewhat towards the inner' 
angle of the ey^e and upwards, and the intermediate space bctw'cen 
the two contours coloured a red brown. Through a fine slit iu a 
card, Cranmore saw that contour single, to which the slit was held 
parallel ; through two fine holes, pierced with a needle, the whole 
square appeared single, with a clean*ou!tlinc. 


(1) Report of the 19th British Association, notes and abstracts, 10. 

(2) Annual Report for 1849, III, 105. ^ 

(3) Arch. Ph. Nat. XV, 216, from Athenee de Venise. 

(4) Compt. Rend. XXX, 57, 376. 

(5) Annual Report for 1849, III, 105. 

(6) Phil. Mag:- [3] XXXVI, 485. 
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The CO. H'lie Colonr^^a Light of the DOuhle Stars. — ^Doppler(l) citcs^ with 
iigh^he reference to his opinion on the cause of the coloured light of the 
double starS; those confinnatory observations which have been already, 
published by us in a previous Repopt(2), at the same time vrith the 
vindication of Dcppler’s right of priority. He then adds a new 
series o^* observations, which havp been made by Sestini at the 
Collegia AomaUo, on the coloured light of the fixed stars, and which 
•firS likewise locked cpi by Doppler as a confirmation of his views. 
By these tSestini found that not merely double stars, but also very 
many single fixed stsirs, Ji^^ve coloured light, and indeed the half of 
all of 4hem ysllowish light, with slightly-coloured shading, ^ white 
light, orange-cplourcd light, and Iigh,t of other colours. — The 
wiite stars, according to him, occur for the most part between G0° 
and QO'^of northerp dcclinjftiop ; the coloured ones fr<.'m 30° northeiTi 
to 30° southern declination, without however this zone being exactly 
parallel to the equator. In the northern half of this zone, he says, 
blue and'- violet stars, chiefly occur; in the southeni half, orange- 
coloured and red. In no place sp-e so many blue and violet stars to 
be found as in the neigh bdurliood of the constellation Hercules, 
which brings the opinion of Doppler into accordance with the 
motion of our planetary system towards that constellation, which 
has b^en proved by Herschel and Argelander. That single fixed 
stars are also subject to changes of colour, Sirius and ^ Gerninorum 
serve as examples. The number qf coloured double stars has been 
farther incrpa'uid by SesUni’s observations. 

Batdtnger’s utrusiuis.r — Brew8tei*^3) communicates a ^hort 
remark on Ilsfidinger’s iVushcs, from which it appears that he 
“^explains this phenomenon iA the same manner as Silbermann(4). 
A single difficulty, says Brewster, still remains, namely, that the 
direction o^ the brushes is parallel to the plane of polarization, while 
it^ught to make an angle or 45° with it. 

^ Stoke8(5) has remarked, that with diflerent coloured tourmalines, 
and with NicoFs prisms, combined uith different coloured glasses, 
HaiTlifiger’s brushes arc seen with different degrees of distinctness; 
foivmany colours, not at all. He was induced by this to investigate- 
the appearance of the brushes in the different parts of a pure 
spectrum thrown upon white paper, in which Fraunhofer’s lines 
were visible. In the red, orangd and yellow, the brushes were not 
visible at all, but first in the green, from the line B; they were 


(1) Pogg. Ann. LXXXI, 270 ; Wien. Acad. Ber. July, 1850, 154. 

(2) ‘-Annual Report for 1847 and 1848, 1, 122. 

(3) Instit. 1850, 325 ; Sill. Am. J. [2] X, 394. 
f4) Annual Report for 1847 and 1818, 1, 159. 

(5) Instit. 1850, 325 ; SilL Am. J. [2] X, 394. 
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very apparent in the blue, at the line F, and could be traced as far 
as the line G, while the move remote part of the spectrum was too 
dull for observing the phenomenon. ‘In the blue field the brushes 
were not specially coloured, but oi>ly darker than the remaining part 
of the field. — Stokes remark^ .that from these, facts the yellow- 
colour of the brushes may be immediately explained, since their 
origjn depends on the absorption of a certain quantity of^'the more 
refrangible rays. By lamplight, therefore, which contains ^ prO 
poudcrance of red and yellow rays, Stokes, could oi?ly olfserve the 
brushes by making use of a blue glass in addition to the NicoPs 
On the peculiar oa'igin of the brushes, this explanation of 
Stokes contains nothing. * 

Ciiemlcai Action of Rays of Yiiarbt. — ^Wartmann(I) has exhibited 
the polarization and interference of the Chemical rays by nfeans of 
two NicoPs prisms, whose dimensions are desc*ribed as follows : 
Polarizing prism, 0“-86 (?) long, O^'OSG and 0“‘028 broad; ana- 
lyzing prism, 0'"‘07 long, and in the direction»of the two (diagonals 
0"*'03 and 0“‘023 broad. — The, light passed fhrough these prisms, 
and then, by means of the usual lenses, fell on a daguerreotype 
plate made as sensitive as possible in the camera obscura. When 
the principal sections of the prisms were inclined at an angle of 
45°, a sharp portrait of a person was obtained in eighty seconds’; 
when, on the contrary, that angle was 90°, no picture of a person 
was obtained in three minutes ; also an almost directly illuminated 
lithograph gave no trace of a cdpy. On •the contrsyy^ when the 
angle of the principal scctians of the two NicoP si, prisms amounted 
to 70°, a tolerably distinct picture was ppduced in four minutes. — 
R. Hunt(2) has given an excellent comip’essed review of our know- 
ledge of the chemical action of luminous rays, which is well worthy 
of being read. We do not insert it here, because it contains no 
new facts. — Claudet has endeavoured, by means of a judicious 
apparatus, to give a surer foundation to the exti’cniely fluctuating 
effects of photographic methods. His Photographometer, which 
serves to test and ' compare the sensitiveness of the pla{«S, has 
been already previously dcscribcd(3). — In order to determine the 
most suitable distance for a given arrangement of the lens apparatus, 
at which to bring the object to be represented before the lens, 
Claudet (4) makes use of a numbes of sectors, which are placed on 
the circumference of a cylinder, at equal angular distances, on a 
spiral line. The axis of the cylinder is directed to the instrument, 
and it is found which sector is most sharply depicted. — A. third 


(1) Arch. Ph. Nat. XV, 214. 

(2) Instit. 1850, 327. 

(3) Annual Report for 1847 and 1848, 1, 179 ; Annual Report for 1849, III, 107. 

(4) Instit. 1850, 391 ; Sill. Am. J. [2] X,*401 ; Compt. Rend. XXXII, 130. 
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mstrumentj the Dynactinometer, serves to determine accurately the 
time of the action of the light. A‘ black plate is set up ‘at a proper 
distance^ and by clock- woi'k a disc is so’ set in motion, that in each 
second one division more of a shai^ly-divided sector of white paste- 
Jjoard becomes viable. That division which is depicted most sharply 
indic^ites how many s&oifds the most profitable time of action 
amounts 'to. * „ 

^sviijrtoerraphy. — Blanquart-Evrard(l) communicates that he has 
verifim a means oF obtaining perfect pictures in a very short 
time, first proposed by a Munich photographer named Laucherer. 
It cojisists iy lining \hc inside of the dark camera and the 
setting of the lenses w^th white papfer. The method ofiers the 

following advanfages, as well for pictures* on silver as on albumen 
and paper : 1 . the picture is produced in half the time which is 

required in the Slackened camera ; 2. a good picture is obtained 
with an illumination, which would be insufficient with the blackened 
camera j ,3. the photograj)hic action is more uniform, because the 
light parts arc not spoiled before ^hc twilight parts have properly- 
shown themselves j 4. the cdloufs which otherwise do not readily ac^' 
photographically, as red, yellow and green, appear more easily. 

Niepce de St. Victor(2) obtains light pictures on silver plates in 
tli& following manner, .without making use of iodine and mercury. 
He immerses the silver plate in a warm bath of chloride of potassium 
and sulphate of copper, takes it out after some seconds, washes 
it wuth distilled water, ^md dries ht with a lamp. — He then lays a 
drawing of an engraving on the plate, aovered with a plate of glass, 
and lets either the sunlij^t act for half an hour, or the diffused 
daylight foe two hours. 'Vhe picture is not always visible; but it 
appears distinctly as soonias it is immersed in diluted ammonia. 
Cyatiidc of potassium also! or hyposulphite of soda, serve for this 
purpose. 'The plate must, ' however, be placed in distilled water as 
sSon as the unchanged chloride of silver is taken away. The picture 
can then be fixed by the gold solution. — A daguerreotype picture is 
obtain«d with the chloride of silver plate in the camera obscura, if 
the sunlight is allowed to act for one hour, or the daylight for two or 
three hours. 

Bousigucs(3) describes a method by which positive pictures may 
be obtained immediately on ^aper. Some sheets of thin paper are 
moistened with distilled water, and laid ori one another on a plate of 
glass, that one at the top which is to receive the picture. After the 
dampness has disappeared, three or four drops of neutral nitrate -of 
silver arc dropped on them, and rapidly spread with a brush. The ■ 

4 


(1) Compt. Rend. XXXI, 864 ; Instit. 1850, 409. 

(2) Compt. Rend. XXXI, 491 ; Instit. 1850, 313. 

(3) Compt. Rend. XXXI, 630. c 
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traces of the solution disappear in a few moments, and the paper is Photo. 
’ thenceforward treated as a silver plate. It is then subjected for fifteen 
seconds to*the vapours of iodine, then for thirty-five seconds to the 
vapours of bromine, and finally for ten seconds again to the vapours of 
iodine. The plate is then introduced into the camera obscura, and 
the picture is rendered visible by the vapoursoof mercury. As for the* 
rest, Bousigucs(l) remarks that it is not §asy to mpasurp properly 
the ?imc of action of the rays of light which is I’equisite for a posityj*^ 
picture. That if the paper, when subjected to *the mercurial ^Spour, 
assumes a uniform dark tint, it is a sign that th^ acted 

long enough j if the paper remains altogether white, the light has 
acted too long. He states also, that the methods described are appUc- 
able to sheets of albumen and gelatine. • 

Middleton(3) recommends the folloudng method of pneparing 
photographic paper. White of egg is beaten till k becomes fluid ; it 
is then mixed with water in the ratio of 1 : 6. To 17 parts of this 
mixture is added 1 part of iodide of potassium. , The paper is kept in 
contact with this solution for three or four miiHites on the sTdc which 
is to be made sensitive, having*be<^i first washed with a brush and 
dried again, it is then allowed to drain and dry, and is preserved. — 

Before use it is treated, by means of a glass I’od, with a solution 
of 3 paiis of nitrate of silver and 4 parts of acetic acid in 24 
parts of water, and dried in the dark. In putting it into the camera 
and taking it out again, yellow light should be employed. With 
ordinary sunlight the sheet shosld remain, in the camera ten or 
fifteen seconds. ^ 

Poitevin(3) describes a process for ..'eplacing tlfb film of albumen 
hitherto used upon glass by a thin film or clear gelatine. 6 grms. of 
gelatine are dissolved in 100 grms. of water, the solution'is scummed, 
filtered through fine linen cloth, again sciimnied, and then applied, by 
means of a small pipet, to the plate of glass which has been already 
previously moistened with a more diluted solution of gelatine fey 
means of a small piece of linen cloth. The film of gelatine must 4 
have a thickness of at least 1*5"’“* ; it is diffused quite ui^fonnly 
whilst it is heated, and is then allowed to cool. The plate is then 
dipped in a solution of nitrate of silver ; this is brought into intinfate 
combination all over with the film of gelatine by means of a soft 
brush, and is allowed to dry perfec^jy for five or six hours, while it is 
carefidly protected from the light. — -^hen it is to be used, it is 
previously subjected to vapours of iodine like a silver plate ; some 
time is then allowed to expire, to leave time for the plate to become 

somewhat more sensitive, and it is then introduced into the camera, 

• 

(1) Compt, Rend. XXXI, 726. 

(2) PhU. Mag. [3] XXXVII, 178. 

(3) Compt. Rend. XXX, 647; Instit. 1850, 169; Rev. Scientif. ludustr. XXXIX, 307. 
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Photo, tlie back side being covered with a black cloth. The sensitiveness is 
enpbf. 4 times^less than that of a silver plate which has been exposed 

• to the vapours of iodine and bromine. Eighty or a bundled seconds 
suffice for ^landscape well illuminated, two minutes for a portrait. — 
To ren^ythe picture visible, the plate is dipped in a solution of 
**1 part^ gallic add in lOOQ parts ot water from an hour to an hour 
an^it^alf. Afterwards^ the picture is fixed by hyposulphite gf soda, 
ajjg washe'd with water. 

^^Htftrihert. de MoJard(l) describes two new methods of treating 
the albumen upon glass. He covers the plate of glass with pure 
albiimen, allows ft to dry* and then coagulates it by a quick immersion 
in nitflc acid, “which is then as quickly neutralized again by trans- 
ferring the plato into a solution of ammonia. The plate then has a 
milky appearance. The pljite is then washed, dried, washed over by 
means of a brush* with fluid* iodide of silver,, and dipped in water, 
when it assumes a golden-yellow colour. After it has been again 
washed and dried, the plate can be preserved. Before use, it is then 
prepared 'in the custoaary manner. — ^The second remark of Molard 
regards the application of syrup, hon^-y, the serum of milk, and many 
other substances, in order, by mixing them with albumen, to rendesi^ 
the coating of the photographic plates softer and more like paper.- ^ 
Iicgnault(3) remarks, with reference to this latter point, thal^ 
Niepce de St. Victor has long since employed the same process 
with success, andNicpce(3) himself describes his process in the follow- 
ing manner : For each v^hlte of an* egg 3* or 3 grms. of hocey are 
taken, and 80* or 40 ccntigrms. of iodidh^f potassium } aud^Sllu^''the 
ilbumen has been* beaten ak usual, the mixture is spread uniformly 
3ver the glass plate. Whom this has dried, the plate is dipped fox 
ten seconds In a solution of p parts of nitrate of silver and 13 parts 
)f crystallizable acetic aciJ in 60 parts of water,' then washed 
ind dried in the dark. Nippee farther recommends the placing a 
white sheet bel^ind the prepared plate in putting it in the camera 
jbscura, and in dipping it in gallic acid, to warm the latter a little, 
jince the best negative pictures are often obtained, when at first 
there seemed to be no picture at all. It is then to be fixed wth 
brrfmide of potassium or hyposulphite of soda, and the negative 
picture covered with a coating of gelatine or varnish to prevent the 
albumen from chipping off. — Honey is, according to Niepce, of all 
accelerating substances the least dangerous, while, for example, the 
compounds of fluorine are inconvenient on account ^of their corrosive 
properties, Yet in particular fluoride of ammonium mixed with 

■ * 

(1) Compt. Rend. XXXI, 208 ; Rev. Scientif. Industr. XXXIX, 375, 

(2) Compt. Rend. XXXI, 210, 

(3) Compt. Rend. XXXI, 245 j Ingtit. 1850, 266? Rev, Scientif.- Industr. XXXIX, 
379, 382. 
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honey is an excellent agpelerating medium. Moreover, the action is 
quicker the thicker the film of albumen, the older the *Jggs are whose 
white is employed. Yet the older albumen scales off particularly 
easily if it is not softened by the addition of honey, or protected by a 
coating of varnish. Some othqjr remarks which Niepce has collcctcfl. 
in his study of photography, can be seem in -the memoir cited. 

Blanquart-Evrard(l) has endeavoured j;o discover methods of so 
facilitating photography that every one may make use of them 
special training. He describes first a prepar&tion bf pajrtjf which 
allows it to be dried and kept dry till used.^ "l^o half a litre of 
whey,' which has been obtained clear by filtering, the yhite of jlu egg 
is to be added; it is then “to be heated till it boils, again filtered, 
and then, when cold, 5 p%r cent of iodide of potassium is to be dis- 
solved in it. The paper is now immersed for two minutes, and then 
fastened by the corners with two nefcdles to a istretched cord, and 
dried. Paper thus prepared may be preserved several months w ithout 
losing its usefulness. The failihcr preparation before using^s effected 
by candle-light by the method already previously desci’ibed by Blan- 
quart(2). The duration of the'^actibn of the light in the camera varies 
according to the intensity of the light, and the object-glass employed, 
from one to five minutes. — B1 an quart states, that instead of the 
mixtui’e of serum and white of egg, albumen alone may be used. for 
the preparation of dry sheets for the negative as for the "b’esitive 
pictures, and describes accurately the method of proceeding. 

In another communication B^anquartfEvrard(3) discusses the 
accelerating power of fluoi^jde of potassium. The prepSration with 
iodized albumen on glass, which otherwise possesses the least sensi- 
tiveness, and requires the light to act (10 times as lon^g as the pre- . 
pared paper, becomes so sensitive by the addition of fluoride of 
potassium, and by washing the plate, a^er dip])ing in the solution of 
nitrate of silver, with a solution of fluoride of potassium instead 
of with distilled water, that the pictures appear when the light has 
only acted an instant. •' 

Aubree(4) recommends the following process for furnishing the 
. positive light-picturcs with a tone of colour which may have any sh^adc 
at pleasure, from red to black. After the positive picture has been 
obtained in the usual manner, it is to be left for a quarter of an hour 
in the bath of hyposulphite of sod% sjpd then placed in a solution of 
4 grms. of nitric acid in 250 grms. of water, where it then visibly 
grows darker, and can be taken out when it has assumed the desired 
shade. 

(1) Compt. Rend. XXX^ 663 ; Instit. 1850, 267 ; Rev. Scientif. Indusvr. XXXIX, 
305. 

(2) Annual Report for 1847 and 1848, 1, 175. 

(3) Compt. Rend. XXX, 779 ; Instit. 1850, 193. 

(4) Compt. Rend. XXX, 747. 
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Martin(l) communicates, as a result of his sj^dy of the positive light- 
picture upon paper, that it is more beautiful, the more concentrated 
the salt-solutions are prepared, especially the silver-solution j farther, 
that the beauty of the pictures is promoted by more often applying 
photographic substances in such, an alternation that new pre- 
cipitates are continually *forined. That machine-made paper is the 
less suitable fos positive pictures ’the more starch is used for, its 
that English-made paper is the best. Martin then gives a 
series otihfjstructions fbr obtaining pictflres of a mouse-grey, purple- 
brown, velvet-bla^k, ^lud blue-black” colour. 

Ma\pne(2) ^escribes a* process for converting the negative albumen 
picture on glass immediately into a positive picture. For this purpose, 
while the red-bro\Vn picture is developed^ un^r the action of the gallic 
acid, a cencentrated solutiou of nitrate of silver is to be poured on the 
plate. The picture* will then, he says, first become black, and finally 
pass into the opposite positive picture, by the lights being produced 
by mctal^c silver. — Wheatstone has proposed to replace the plate 
of glass by blackened ^ood or blackened ivory, that the shadows may 
stand out better. ‘ ^ 

Jacobi(3) has communicated a process discovered and practised 
by Pcschel for copying daguerrotype pictures by^^ym electrotype 
pivcpss, which offers remarkable results. He mentii^Has a circum- 
stance "Vorthy of note, that on the back of the galvSimc' deposit of 
copper a tolerably sharp reversed picture is seen, even when the 
layer is 0‘5"“" thick. * 


Magrnctfsm. i.imne pinwer. — The mechanician Logeman in 
Haarlem, prepares steel magnpts accorchng to the method of ]m9*s(4i), 
the strength of M'hich, in comparison to the quantity of steel, fs^aid 
to he unusually great (5). A small horse-shoe magnet, weighing O’ 51 
•kilogrammes, wiiich was tested by Poggendorff(6), possessed a con- 
stant lifting power of 31 ’5 lbs., a force which, as Poggendorff 
remarks, is more than twice as great as that required by the formula 
of Hacker(7). The influence of the form of the keeper in these 
experiments is not mentioned. 

The lifting power of electro-m^ncts of the horse-shoe form, has 


(1) Wien. Acad. Ber. January, 1850, 11. 

(2) Athen. No. 1179, 589 ; Sill. Am. J. [2] X, 285. 

(3) Petersb. Acad. Bull. IX, 131. 

(4) Anni>al Report for 1849, III, 112. 

(5) Tbe magnet sent to the Paris Academy weighed 0.472 kilogr. and sustained 
12 kilogr. (Compt. Rend. XXX, 485 ; Instit. 1850, 384). 

(6) Pogg. Ann. LXXX, 175. 

(7) Annual Report for 1847 and 1848, 1, J180. 
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been recently investigated by J. Muller of Preiburg(l). His expe- 
riments corroborate the result already established by Lcnz and 
Jacobi(3), that the lifting power of an iron core whose two poles 
are united by an iron keeper, is /ar from being proportional to the 
square of the magnetizing foiye. However, the experiments whiclu. 
he describes are neither so coincident among* themselves nor so gene- 
rally satisfactory as to justify the cbnclusion.which hejias drawn from 
them, that the lifting power is independent of the distance o {,^ q ^ 
coils from the surfaces of thtf poles, and alsd of tlfe lengtB of the 
magnet. With regard more especially to the inf^icnce of the distance 
of the coils from the polar surfaces, it is vc^y easy to gome to ^ deci- 
sion, by simply examining the effect of oilb and the same spiral at 
different distances. In tliis way it was found several years ago by 
the writer, that the lifting power of a harsc-shoe magnet with long 
limbs increases, the more the spirals aJ)proach to The surfaces of the 
poles (3). 

J. l)ub(4) has published new experiments; on the attj;action of 
straight cylindrical electro-magnets. In his fbrmer paper(5) he con- 
tended against the law of Lcnz and Jacobi, according to which, the 
lifting power of a straight iron core is proportional to the square of 
the strength of the current, or at least against its universal upj)lica- 
tiou. In his new and very numerous experiments which emb^arcc 
not only the case where the sub-magnet and magnet '*are in 
contact, but also cases where a mcas^irablc distance (up to ^ of aa inch) 
existed between both, the divorgAce from the law above referred to 
always disappears whenever^hc pole of the magnet is not ih immediate 
contact with the sub-magnet. He farther coiToliioratcd the result 
that the single coils contributed more to the development of the , 
magnetic intensity of the poles the nearer they are to the latter. 
When the coils were arranged in different systems of equal power, 
it was found that the lifting pow er, w'ith a constant enrrebt, was pro- 
portional to the square of the number of systems in action. Du’d^s 
experiments lead to the following rules which arc worthy of attention, ^ 
and which not only corroborate results already known, but ^so fur- 
.nish JUS with information altogether new. ^ 

The magnetic force of the cud surfaces increases, although in a 
quickly decreasing ratio, when the length of the core is increased. 

The mutual attraction (the holding ^ogether) between the pole and 
the sub-magnet, depends not only upon the magnetic intensity of the 
pole, but also on the character of the sub-magnet, and stands in no 


(1) Bericht fiber die Neuesten Fortschiitte der Physik, 526. 

(2) Pogg. Ann. XL VII, 410. 

(3) Comp. Buff’s Grundzuge der Expcrimeiitalpbysik, 399. 

(4) Pogg. Ann, LXXX, 494 : LXXXI, 46. 

(5) Annual Report, 1847 and 1848, 1, 1»3. 
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simple relj^on to the diameter of the electro-magnet or of the sub- 
msgnet. /For t given electro-magnet the attraction increases with the 
lengtlv^d weight of the sub-magnet. Sub-magnets of equal weight 
a^atlracted with equal force, not^ when in immediate contact, but 
jmhin the limits of small distances. ^ 

The mutual attraction Tcmains the same when the diameters of the 
iron core apd th^ sub-magnet are exchanged. 

^Jf an iron cylinder be cut in two pieces, the one piece converted 
mto ^ fiu.gnet and the other into a »ub-magnet, the attraction is a 
maximum when botlj pieces are of the same size(l). 

When different iron cylinders arc surrounded by coils throughout 
their entire length, and when the current is so regulated that the 
strength of the latter multiplied into the nulnber of coils always gives 
the .same product. Dub fiiwls that, as regards the mutual "attraction 
of two iron cylinders, it is a nfatter of indifiFerence which of the two 
is chosen as magnet or which as sub-magnet, and that one and the^^ 
same sub-magnet is attracted with equal force by cores of different ■* 
lengths and diameters ^ut of equal weights. These rules are said to 
hold good even for different •cyliiadrical sub-magnets, provided only 
that their weights are equal and that they are not in absolute contact, 
but a small distance apart, 

. Tn his investigation on the intensity of magnetic and diamagnetic 
boaies,'‘Plucker(3) has described a method of ascertaining the mag- 
netic strength at any given point of the surface of a magnet. It 
consists in determining, by means of a balance, the weight necessary 
to separate a shiall pointed iron cylinder /that used by Pliicker was 
16"*™ long, 4-5"*“' thick, and weighed 1‘7 grammes) either immedi- 
^ ately from the place in question or from a cone of iron placed upon 
it. If the weight necessary jto effect tins be laid gradually upon the 
scale-pan until separation t|kes place, it is found that when the 
weight is applied all at oncq, the magnet is no l<tnger able to sup- 
port the weight \vhich it supported before the separation. We can 
(Regard either the maximum weight supported when the latter is gra- 
dually laid on, or the weight which, when immediately applied, the 
magnet is able tp sustain, as the measure of the magnetic strength. . 
Pluckcr chose the former, as it permits of more exact determination. 
The numbers which are obtained in this manner can, however, be 
hardly said to represent the magrjfitic intensity at the places tested. 
They will probably correspond to the square of the intensity. Until 
the ratio is accurately established, it would be difficult to estimate the 
value of the process as a practical mode of measurement. The method 
however recommends itself by its general applicability. 


(1) It may be added, that a still greater effect is produced, if the coils surround half 
the one and half the other piece of iron. 

(2) Pogg. Ann. LXXIV, 330. 
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By this process, Vom Kolke(l), in Aix-la-Chapelle, , has made ming 
a series of measurements, with a view of determining tlie distribution 
of magnetism in the polar surfaees of an eleetro-magnet, in keepers 
laid upon the magnet, in stcel*bars, as also the influence of the 
inductive action exerted by similar or dissimilar poles upon each othei'r . 

He arrived at the general result, that in hny*given zone of the surface 
whifh intersects the axis of the magnet at r%hfc angles, tlm magnetic 
force is always greater at the edges than upon ^thc suj’faces. 
polar surfaces of a large hoi’se-slioe electro-magnet, tne core of which 
was 102 millimetres in diameter, he found ^hat ♦he.force which held 
the little pointed iron-cylinder almost twice as great at the rina as at 
the centre. In consequence of the action of the poles upon each 
other, the weakest point was not the centre, buf approached the 
centre more and more the less the t^'o limbs could act inductively 
upon each other. By this mutual induction of bolh limbs, the inten- 
sity of the magnetism distributed over the polar sm’faces was increased 
or lessened, according as the poles were dissimilar or similar. The 
central points of the two polt^ wgre 28 li*"™ asunder. On each of 
them a keeper, having the form of a parallclopi])ed, 189““* long, 

67 . 5 ““ wide, and 27““ high, was so placed that two faces in the 
direction of the axial line were turned towards each other. As 
the magnetic intensity of one of the o])poscd ])ai*allel edges ^ifas 
examined, it was found that when £hc surfaces were caused gradually 
to approach each other, the intensity increased very quickly until 
a distance of 2‘25““ was attaineTl. Beyond this limil:, i;hc exterior 
action diminished ; and wh<fc the surfaces were brought into contact, 
vanished to a small residue. 

Action at a Distance. — The action of straight bar-magnets on small ■* 
magnetic needles, placed at a great distance, is known to be djrectly 
proportional to the magnetic moment i (A/), and inversely as the 
cube of the distance (-R) from the middle of the bar io the middle, of 
the needle. If the bar and needle lie in the same horizontal ^ 
plane, and the axis of the former be so directed that it stands perpen- 
dicular to the plane of the magnetic meridian, while its preduction 
•would strike the centre of the needle, then by means of the equation 

tan in u’hich T denotes the intensity of the earth’s mag- 

netism, the deflection of the needl<?a«may be determined beforehand. 

If a be determined by an experiment, the magnetic moment of the 
bar may be found. 

This formula is not at all applicable when the distance JR is less 
than five times the length of the magnetic bar. We must then,apply 
the more general formula of Gauss : 


(1) Pogg. Aim.T,XXXI, 321. 
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tana- 723+^5 + 227 + 
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The first term only of the second member of this equation appeared 
in the foregoing case. The two fii^t terms of the equation arc suffi- 
“tiient, as long as the distp,uc5 JR exceeds three times the length of the 
magnetic bar; and to determine. the moment^ two observations at 
least, made at "different ‘distances between the needle and the "bar, 
^re’\»cepesary. . • t ■ 

By this method, Bnff(l) sought long ago to determine the action 
of clcctro-magnclfic Spirals and electro-magnets at a distance. With 
respect' to the former, hc/ound that the .formula ( 1 ) gave sufficiently 
exact results, as Ipng as the width of the coils, in comparison to the 
distaneqi? from the middle of the sj)iral to the middle of the needle, 
is very small, and< the entire, length of the spiral does not exceed 
a fourth of this distance. By means of spirals whose dimensions 
• fell within these limits, he then formed electro-magnets, and tested 
their action upon the distant magnetic needle; in this way he 
arrived at results which corrpboxated, in a satisfactory maimer, the 
following laws discovered by Leiiz and Jacobi(2). 

The magnetic moment of an electro-magnet is proportional to the 
strength of the current which circulates around the iron core. 

The <^otal action of the wii-c-coils which surround an electro-magnet 
is equal to the sum of the actions of the single coils. 

When the extreme convolutions rpeede sufficiently from the ends of 
the core, their action is _ independent of their distance. The mag- 
netizing force is then ju'oportional to the product of the strength of 
the current into the number of coils. 

By the pfoeess above described, J. IMullcr has arrived at very 
divergent results(!J). According to him, the laws mentioned are 
only valid for weak currents and thick iron cores. When high 
magnetic force <s applied, the magnetic moment is said to fall behind 
„thc iticreasing strength of current to such a degree, that a pro- 
portionality between the magnetism of the bar and the strength 
of the Current is not to be thought of. Muller placed his electro- 
magnets at a distance of 88 eentimetres from the needle. His spirals 
were about 500 millimetres in length, his bars 560 millimetres; 
their length was therefore much too great, or rather their distance 
from the needle too small, to jfoi’mit of the unconditional application 
of the fundamental propositions of the above method. Besides 
this, he omitted to take into account the residual magnetism, which 
in bars of such a length is far from being inconsiderable, and is 
impossible to be got rid of. ' 


(1) Grundzuge fjer Physik, 393. 

(2) Pogg. Ann. XLVII, 225. 

(3) Pogg. Ann. LXXIX, 337 ; Phil. Mag.*[4] I, 194 (in abstr.) 
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Buff and Zamm iner(l), therefore, corijectured that the one or other 
of these causes might have had an influence on the results obtained 
by Muller. In repeating the experiments of the latter, they really 
observed several divergences, wljich were the more strikingly exhi- 
bited as the bars possessed itjpreased power to retain residual mag-, 
netism. Several iron cylinders, carefully •chosen, and as free as 
possible from coercive force, behaVed, on tJie contrtyy, within wide 
limits of magnetizing power, ^uite in accordance with the lavv ^'dis- 
covered by Lenz and Jac*i. The thickdbt of ‘thcse'^^cylinders 
possessed a diameter of 55 millimetres, the thjpncst a diameter of 
9 millimetres ; none of them exceeded 2 dedirnetres in^length.^ With 
these moderate lengths it was possible to ^ile over each zone of the 
bar a great number of colls, and thus call into action a magnetizing 
power which was very great in compasrison to the mass* of iron 
operated on. With the thicker irofl cores, tlfis power could be 
increased until the maximum was forty-six times the minimum appli ed. 
With the thin cores, the nature of the wire; made use dith'noF* 
permit of such wide differences being mcasure*d. In the case of the 
thinnest bar, however, the magnetizing power varied bctw’een the 
limits 1 and 11 ; and the maximum value of the power in this case 
w'as twice as great as that applied by Miillcr. 

The law of proportionality between the electro-magnetic force ?ad 
the strength of the current appears* to be thus established, at*ieast for 
the case where the cores arc foi-mcd from good, soft wrought-iron, 
and arc free from coercive force ? and finally, as of course it will be 
understood, within the limjlis of the magnetizing forces •and. dimen- 
sions of cores above stated — that is to say, in ^1 cases where the 
question possesses practical importance. 

This consequence has been recently assented to by Mullcr(2), inas- 
much as he observes that by means of the formula of interpblation 
deduced from his observations, the results of Buff and*Zammincr 
might be determined beforehand. • 

In the case of* thin bars, however, Mullcr(3) alw'ays observes* 
- striking divergences from the law of proportionality. It is quite 
. possible that these, as well as similar results communicated by Fei- 
litz8ch(4), are to be referred to the fact that the law of propor- 
tionality does not hold good for thin cylinders. All such experi- 
ments, however, lack the power of proof, as long as we do not possess 
the means of determining the developed magnetism, independent of 
the influence of coercive force. 


(1) Ann. Ch. Pharm. LXXV, 83 ; PhU. Mag. fi] 1, 194 (in abstr.) 

(2) Pogg. Ann. LXXXII, 182. 

(3) Bericht'^aber die Neuesten Fortsebritte der Physik, 501 ; Pogg. Ann. LXXXII, 
181. 

(4) Pogg. Ann. LXXX, 321. 
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Actionata In the inquiry just mentioned, Peilitzsch, in addition to the ratio 

diataoc«.~ q £ jjjg magnetif force to the strength of the current, has also examined 
the influence of the thickness of the iron cylinder. From his experi- 
' ments, it follows that when the tlyckness decreases, the magnetic 
foment diminishes more slowly thay the diameter. A series of 
interesting experiments which he made with hollow cylinders placed 
one within the pther, gave the ke^ to this deportment, which hpw- 
^vw.was already known. These exponents proved that the mag- 
netism dfd' not feraain* at the surface^lonc, but according as the 
magnetizing force w%s increased, penetrated more and more into the 
interior of the so^t iron, &nd farther, that each layer of the soft iron 
had a point of saturation.* The facts certainly corroborate the asser- 
tion of Muller, that iron possesses a point of magnetic saturation. 
They cannot however be urged unconditionally against the general 
truth of the law, according to Vhich the force of the electro-magnet 
inc reases in the same ratio as the strength of the current ; for it 
*cSfi7ibt b?r lasscrtcd that the capacity of iron to assume the 
state is limited, as long as it is believed possible to increase wit M^ 
limit the current passing ‘through the coil. 

The magnetic force of electric spirals has been made the su1n|P 
of a theoretical investigation by Feilitzsch(l) ; he has been 
dueted to the result that when spirals of the same length, but of 
unequal' widths, are made use of, the exterior action, when the 
same strength of current is applied, is proportional to the square 
of the radius of the coilj Were this proposition true, it must^^ld 
good for evdty single coil. It is known, Ijowevcr, that the actjoU’bf a 
circular current upon a m/qjuetic needle, the distance of the ceiSlre of 
the circle froin the needle bemg given, attains a maximum, when the 
circle has attained a certain diameter. , 

H. Schwarz of Breslau(2) describes an apparatus, not yet cou-., 
structed, bjf means of w Inch he considers the determination of ti|^ 

, in tuagnetic observations will be facilitated. It consists essentialljfi'n 
•the substitution of the sense of feeling for that of hearing. Perhaps 
when S9, modified that not only the times of observation, but the 
seconds in their successive passage, shall be rendered sensible to the 
feeling, the apparatus may be recommended to deaf observers. 

Terrestrial Magnetism. — The western variation of the magnetic 
needle at the Observatory of P^ri«, on the 80th of November, 1849, 
one hour twenty-five minutes amounted to 20° 34' 18". The incli- 
nation was 60° 44'. The annual decrease of the inclination 3' (3). 

According to a report by Sabine (4) on the results of observations 


(1) Pogg. Ann. LXXIX, 564. 

(2) Pogg. Ann. LXXXI, 268. 

.(3) Arch. Ph. Nat. XIII, 138. 

(4) PM. Trans, for 1850, 1, 201 ; Arch. Pli. Nat. XV, 46. 
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on terrestrial magnetism at Toronto, the horizontal force of the earth’s 
magnetism from January 1845 to April 1843, possessed? there a mean 
value of 3 ’53043, with a mean annual decrease of 0*0043. The 
inclination on the 1st of March, 1947, was 75° 16'’09, with an annual 
increase of 0'*89. • 

Sabinc(l) communicates the rgmark^ble fact, that in Toronto 
(Canada) and Hobart Town (Van Dieman’« Land)-*-two* magnetic 
stations which are nearly at o^osite points of the earth’s sjjirf‘'/;c-^ — 
the total magnetic force from October to April inclusive, os greater 
than from April to -August inclusive, and th^t tht inclination-needle, 
in both places, stands more nearly perpendicular during the former 
period than during the latter.^ 

W. A. Norton(3) develops a new theory of terrestrial mag., 
nctisin, and endeavours to prove that the*daily aijd yearly variations 
of the horizontal intensity are dependent on alterations of tempera- 
ture and on the conditions of moisture at the earth’s surfa ^. 
finds that these vax’iations proceed in a ' man yer exactly ixf^rse to 
that of the regular barometric shaiigcs : that is, the maxima of the 
former coincide with the minima of the latter, and the reverse. 

S. Beswick(3) explains a method of calculating the magnetic 
declination, which differs essentially from that of Gauss. 

Magriictism of steam. — R. Phillips(4) gives the continuatipn of a 
memoir on the raagr^tism of steam, touched upon in the former 
Report (p. 115). * , 

With reference to the alteration of the conRuctivity of irpn for heat 
uhen the metal is magnetizcfl, see page 44. • 

Eiectro-masruetic Engine. — Within a powerful spiral it is known 
that an iron bar will seek to set itself central, and if removed from 
this position will spring back to it. On this property of spirals, 
Pagc(5) has based the construction of an electro-magnetic engine. 
The iron core moves successively through several spirals, which ve 
traversed one after the other by a current, and is caused to return in , 
the same manner. In this way a motion to and fro is obtained which 
may be transmitted. By this means Page is said to have jllready 
constructed a machine of 10-horsc power. • 

With reference to the investigation of electro-magnetism as a 
moving force, see page 53. 

» -t — * — - 

Action of the Magnet on Polarized Liabt. — Matteucci(6) has mea- 
sured the rotation of the plane of polarization of a ray passing through 

(1) Pogg. Ann. LXXIX, 478. 

(2) SUL Am. J. [2] VIII, 35, 216, 350 ; X, 330.* 

(3) Phil. Mag. [3] XXXV, 511 ; XXXVI, 183. 

(4) Phil, Mag. [3] XXXVII, 283. 

(5) Sill. Am. J. X,ja43; Phil. Mag. [4] 1, 161. 

(6) Ann. Ch. Phys. [3] XXVIII, 493 ; Arch. Ph. Nat. XIV, 37 ; Ann. Ch. Pharm. 
LXXVI, 197 (in abstr.) 
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Fiiraday^s heavy glass and through crown or flint-glass, when the 
■ bodies were compressed or their temperatui-e varied, the rotation being 
effected by means of an apparatus of Rhuinkorff. 

When the analyzing Nichol wal so placed that a double plate of 
Soleil showed a unifojyn t^nt, and the glasses were moderately com- 
pressed, by turning the Nichol through a certain angle, the same 
tint could' be rdstored. The electro-magnet acted differently upoh the 
conlpfea^ed glass and< upon the glass before compression j the rotation 
was more considerable when it acted in the same direction as the comr 
pression than when it acted in an opposite direction. Matteucci 
believbs that the following general ru^e may be deduced from his 
experiments : « 

• • Whqn the rotation consequent upon compression is considerably 
greater than that,, due to the action of the magnet alone, the 
maximum action of the latter after compression, and in the same 
safoftf+iqfi as that of the compression, is equal to the action of the mag- 
net aloiie, or it is gre&ter. When, on the contrary, the action of com- 
pression is less than that of the rnagaet by itself, the latter produces 
a less effect after than before compression. — Matteucci also imagines 
that the action of the magnet on the compressed glass attains its 
maximum value after a somewhat longer time than when the glass is 
not compressed. 

The influence of temperature may be seen from the following 
experiment. Faraday’^s heavy glass, at an ordinary temperature, 
showed a rotation of 6°, which I’ose to 8° when the glass, immediately 
before the experiinent, was! dipped into boiling oil. Upon cooling, 
the rotation sunk to its former value. 

Matteue'ei finally examined whether the nodal lines on a vibrating 
iron plate suffered any alteration when the plate was subjected to the 
action of a vqry powerful electro-magnet. Not the least alteration 
vras observed. 

Theory of Dlamafirnetism. — ^V. Pierre(l)communicates theoretical 
considerations and mathematical developments on the reciprocal action 
of a body under the influence of a magnetic-pole and the medium 
ivhich surrounds the body. The object of the investigation is to 
bring magnetic and diamagnetic phenomena under a common point 
of view, so that the assumption jf a single force, the magnetic, shall 
be sufficient to explain all. PSerre endeavours to prove that besides 
depending on the strength of the magnet and the mutual distances, 
the character of the phenomena is influenced in a particular manner 
by the ratio of the coercive forces of the bodies examined to those of 
the . cut?*ounding medium. The following are his chief results : Let 
M denote’ the quantity of free magnetism developed at any point C 


(1) Wien. Acad. Ber. January, 1850, 37. 
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of a body; X, Y, Z, the components of the total action of the mag- 
netic forces upon the point C in the direction of the aies of co-ordi- 
nates ; the following phenomena are then possible : a. The body has 
small coercive force, and M always the sign opposite to* that of the 
pole P. X, Y, Z, are attractivS forces. , Under this head are to be 
classed the phenomena of real magnetic bodies, b. P and M having 
opposite signs, within a given space around P attraction takes place, 
beyond this space repulsion, js. At all distances, attractui’r.; if the 
sign of M changes, d. Repulsion at small distances, attraction 
at greater distances, and the reverse, simply vby ckaifging the sign of 
M. e. At smaller distances, from P repulsion, at grSater disfances 
attraction, where P and M always have the same sign. These are 
the phenomena which have been hitherto yarned diamagnetic, »and it 
is a necessary requirement that the bady should* possess a greater 
' coercive force than the surrounding medium. 

Dc la Rive(l) gives a review of the discoveries hitherto */?!** 
the domain of diamagnetism, and of the action of a magnet in causing 
the rotation of the plane of pdlariaaticm of light. With regard to 
the ox’igin of the latter phenomenon, he proposes a new hypothesis. 
Magnetism indeed acts upon the molecular state of magnetic bodies 
as demonstrated b 3 ^the numerous experiments of Joule, Matthiesen 
and Matteucci ; but there is nothing to justify the assumption that 
the molecular state of non-magnetic bodies is also changed by mag- 
netism. Besides this, the power *o cause thp plane of polarization to 
rotate is also inherent in fluids, and is not changed whet t^icsc bodies 
are set in motion or traversed by electric currents. * The property in 
question cannot therefore be due to a peculiar molecular arrange- 
ment. Just as little is the luminiferous ether in its ordinary state 
affected by a magnet, inasmuch as the j lane of polarization of*a ray 
passing through a vacuum, or through ai>*, is, according trf Faraday, 
unchanged by the magnet. It remains, therefore, only to assume 
that the action of the magnet is exerted upon the condensed layers of 
ether which surround the molecules. A comparison of the capacities 
of- rotation hitherto examined, proves indeed that this capacity 
increases with the refractive power of the substance. 

Pliicker(2) has given an interesting review of his entire laboui's 
in the domain of diamagnetism ; t|je results have been already de- 
scribed singly in these Reports (3). * 

On Dlnmasnetlc Kepnision. — W. Thomson(4) communicates the 
results of a mathematical inquiry regarding the forces excited in 


(1) Arch. Ph. Nat. XIII, 107. 

(2) Ann. Ch. Phys. [3] XXIX, 129. 

(3> Annual Report for 1847 and 1848, 1, 192, 193, 195, 197, 20D; Annual Report 
for 1849, III, 121, 122, 125, 126. * 

(4) Phil. Mag. [3] XXXVII, 241 ; Pogg. Ann. LXXXII, 245 ; Instit. 1850, 365. 
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uncrystallized magnetic and diamagnetic bodies under the influence 
of the poles <Sf a magnet. According to Thomson, a little sphei'e 
would be driven in the direction in which the magnetic force increases 
or decreases ‘most speedily, according as the sphere is magnetic or 
diamagnetic. The direction of motic^n docs not always coincide with 
that of the -magnetic lines of force-, but may also be perpendicular to 
the latterj as fti the ca%e of small spheres of bismuth or of 'iron 
suspended midway between the poles of a horse-shoe magnet, and a 
little to the side of the line which joins the poles. — The motion of 
magnetic bodies* exhibits itself chiefly as attractive, inasmuch as the 
placed* of stroAgest magnetic force ai’e, in general, nearest to the 
magnet. — Thomson farther finds that a sj>here of magnetic or un- 
magnetic substance, in the ncighboui’hood of a magnet, and subjected 
solely to its action, can only .be in a position of equilibrium where 
the magnetic force is either a maximum or a minimum. A stable 
is only possible for a diamagnetic substance at the ab- 
solute nhnimum poinl*. The point of absolute maximum lies within 
the magnet itself, so that for a magnetic sphere a position of stable 
equilibrium without the magnet has no existence. — Finally, Thomson 
makes some rcmai’ks on the proposition of Pluckei’, which assumes 
that diamagnetic I’cpulsibn decreases more quickly than magnetic 
attracti<^i, when the distance between the body and the magnet is 
increased, or when the exciting current is diminished. Thomson 
is inclined to explain the phenomena in question by assuming 
that in the ricinity of the magnet, oj" when strong currents arc 
applied, the magnetic induction docs not increase in the, same ratio 
with its exciting cause, bni in a less ratio ; while the mote feeble 
diamagnetic * induction preserves the proportionality. Thomson's 
own experiments on this sulvcct offer nothing new. 

4|uaiitlt&tlve Determlnatrons of the Maftncttc and Diamagrnctlc 
Forces. — From the investigations of E. Bccquerel(l), mentioned in 
the Report of last year, and which now lie more completely before 
us, we will communicate some results which are independent of the 
peculiar inferences(2) which Bccquerel believed might be deduced 
frOin them. — ^The diamagnetic repulsion of a long series of bodies 
was determined by the torsion of a silver wire. Bccquerel found 
that with currents of different strengths the repulsion was propor- 
tional to the square of the strength. By examining little bars of 
diamagnetic substances — for example, of sulphur or wax — first in the 
air, then in different saline solutions and other fiuids, and comparing 
the results, he was able to infer the intensity of the repulsion which 
a m^s, of fiuid of the form* and volume of the little bars would 
endure. Referred to equal volumes and to the unit of force of the 

(1) Ann. Ch. Phys. [3] XXVIII, 283; Apn. Ch. Pbarm. LXXVI, 190 (in abslr.) 

(2) See Annual Report for 1849, III, 120. 
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current, and assuijaing the action upon water to be =10, the following 
results were obtained ; the repulsion is denoted by tha sign — , and 
attraction by the sign + : 

— i i • — ! • — : 


Quanttta- 
tlve deter- 
tnluatlons 
of the 
magnetic 
and dia- 


Substances. 

Magnetic 
action. ^ 

Ssbstances. 

Density 

Watci^^ . . 

— 10 

Common spirits of wine . 

• 

Glass . . 

+ 7*92 

Rectified alcohol .... 

0*8059 

Sulphur 

— 10*68 

Bisulphide of tjarbon . . * . 

• 

Phosphorus 

— 16*39 

Solution of protochloride of iron, No. 1. 

i*2’767 

Selenium . 

— 16*52 

,, • No. S. 

^4334 

Lead . . 

— 15*28 

,, ,, „ ^ No. 3. 

Solution of*chloride of magnesium 

1*0695 

Bismuth . 

— 217*61 

1*3197 

Zinc • . . 

— 2*5 

Solutioh of chloride of sodium, No. 1. 

>*2084 

Wax . . 

— 5*68 

»> »» >> * No. 2. 

Solution of chloride of q^lcium . 
Solution of sulphate of nickel 
Commercial sulphate of copper . 
Protosulphate of iron 

• 

>» »» . . « . 
Persulphate of ifon ... 

1*0827 

1*1265 

1*1923 

1*1728 

1*1587 


Magnetic magnetic 
action. ^forces. 


f — 8-50 


+ 360*70 
+ 658 13 
+ i01-93 

— 12*17 

— 11*28 
— ^ 10*75r • 
— 11*61 

4- 21*28 

+ 8*14 

4 - 180*22 

+ 135*16 


In order to compare the magnetic* action of the various substances 
mentioned in this table with that of iron, Becquerel formed little 
bjirs from a mixture of wax and iron filings, which had been pre- 
viously heated to redness in a cuiTcnt of hydrogen — as with massive 
iron bars it is known that the induction is not proportional to the mass. 
By the method of oscillations, Becquerel compared this bar with the 
solution of protochloride of iron, ^o. 2, encft:)sed in a gjass tube, and 
found as the mean of severalf experiments the folloiving ratios of the 
magnetic forces : 


for equal volumes*. forjBqiial weights. 

Iron +1000000 +1000000 

Solution of protochloride of iron (sp. gr. 1*4334) + 25*7 + 140 

Water — 0*4 3 


Becquerel sought to determine the magnetic force of gases from 
the diff erence of repulsion exhibited by the same body m vacuo and in 
the gas under examination. Oxygen alone proved itself strongly 
magnetic ; in experiments with little pieces of charcoal Vhich 
absorbed a large quantity of oxygen it was found that the charcoal, 
in consequence of the absorption, was strongly attracted in oxygen 
gas, while in vacuo it was repelled. Carbonic acid and nitrous oxide, 
which are still more plentifully absorbed by charcoal, exhibited a 
weak repulsion. A comparison of oxygen, air and water, yielded as 
the mean of several experiments the following results : 




^ Specific Magnetism. 


Density. 

for equal volumes. 

for equal weights. 

Oxygen at a pressu^of 0™*76 . 

0*001432 

+ 1*80 

+ 1257 

Air , 

0*001299- 

+ 0*38 

+ 293 

Witter 

1*000000 

~ 10*00 

— 10 
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magnetic 
and dla* 
magnetic 
forcea.^ 


and a comparison with iron gives for the specific magnetism for equal 
weights : 

Iron + 1000000 
Oxygen +< 377 

Air + 88 

Becquerel calculates from this, that a cubic metre of oxygen 
must be brought to the ^.ame volume as that occupied by 5*5 decigrms. 
of iron m order to pqssess the same magnetic force as iron ; farther, 
that the atmosphere jiossesses a magnetic power equal to that of a 
shell of iron tV of a millimetre in thickness encompassing the whole 
earth.' • 


Finally, Becguercl has considered it interesting to compare the 
■capacity of optical rotation attained in vacuo by various substances 
under the influence of the 'magnet with the specific magnetifoy^ the 
substances for equal volumes. He infers from his experimp9|Pthat 
iH tl> aj8ij^ngcr the repulsion of the substance examined by tne tifognet, 
the greater is its powei?.of optical rotation ; while with substances which, 
in the air, are attracted by the magnet, both forces increase inversely, 
without however following a simple ratio. 

In a later investigation, E. Becquerel(l) has made some additions 
to the foregoing results. By the above method, he found: 1. That 
the repulsion of diamagnetic substances, as bismuth, lead, sulphur, 
wax, water, &c., is proportional to the square of the strength of the 
clectro-magnct, and that these subjtanccs do not assume a pennanent 
polarity. ,2. « That a number of magnetic substances behave like soft 
iron — thut is, their attraction is proportional to 'the square of the 
strength of the magnet, find they assume no permanent polarity. 
3. That, oirthc contrary, with many substances which are attracted 
by the magnet, as platinum and some compounds of iron, the law of 
proportionality to the square of the current first exhibits itself when 
the currents arc powerful, while with weaker intensities the ratio is a 
different one, and also changeable. All these substances, though in 
a less degree than steel, appeared capable of assuming a permanent 
polarfty. 4. Many compound substances, as glass and charcoal, are 
attracted when the power of the electro-magnet is feeble, but repelled 
when the power is high j and they also assume a permanent polarity. 
Becquerel regai’ds them as mixtures of the bodies mentioned under 
1 . and 3. — What Becquerel 'communicates regarding gases contains 
nothing essentially new. He has succeeded in proving that small 
glass tubes, which are repelled when empty, are attracted when filled 
with condensed oxygen. — ^Becquerel still adheres to his former 
improbable hypothesis regarding the nature of diamagnetism (2). 


(1) Compt. Rend. XXXI, 198; Instit. 1^50, 258. 

(2) Annual Report for 1849, III, 126. 
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Diaiuasnetlsm of Gafles. — Of a new' investigation of Faraday(l)j 
the method alone according to which he has examined the dia- 
magnetic properties and intensities of gases is as yet made known. 
To a silk fibre a small bar was attached horizontally, and at the end 
of the latter another transvejse bar was fixed : on this two equal , 
spheres of thin glass were suspended symnffetrically, equally distant 
from axial line of a magnet abd from .each other : the spheres 
might be filled with different gases in any required state of rare- 
faction. The magnetic condition of the glass-shell ami the air 
displaced exerted no influence, on account of the perfect symmetry. 
Oxygen gas drove every other gas out of the magnetic field. . Com- 
pared with that of nitro^enj this force waS very strong, when both 
gases possessed the same defisity; it decreased, hbwever, when the 
density of the oxygen was lessened. Thd*oxygen vacuum — tHat is^ a 
vacuum which> had been previously "filled with* oxygen — held the 
nitrogen in equilibrium. A greater or less condensation of the nitrogen^ 
as well as of other gases (olefiant gas and cyaw)gen excepted} ‘iiacl ho 
influence upon the position of the torsion balance. 

On lUamagrnctlc Polarity. — By the ’experiments of Reich, We- 
ber(2), Poggendorff and Plucker(3), it appeared to be proved 
that diamagnetic bodies, when excited by an electro-magnet, assume 
a polarity of such a kind that the induced pole is of the same name 
as the inducing one. Faraday(4)* has shown, in a series df experi- 
ments, that this polarity is caused by momentary currents induced in 
the masSt and is not due to tlie magiietifution of tj^c particles. — 
At the end of the iron coi^ of a strong clectrojmagnct, Faraday 
placed an induction spiral, embracing 516 feet of copper- wire, which 
protruded 3 inches beyond the end of the magnet, and, possessed an 
interior diameter of 1 inch, and an esterior diameter of 2 inches. 
In the hollow space, cores of various substances, most of whict were 
5 i inches in length, and | of an inch in diameter, could tc moved to 
and fro, for a distance of 2 inches, several times in a second. fhc 
motion was effected by a winch and lever arrangemgnt, and was such 
that at the end of the motion the cores were nearly in contaist with 
.the magnet. The two ends of the spiral were connected with a 
delicate galvanometer, and a commutator was introduced, which could 
be so governed that the inductive actions consequent upon the motion 
either supported each other or nttityalizcd each other, partially or 
totally. This apparatus appears, however, to furnish a less delicate 
means of testing the magnetic excitation than an astatic needle ; and 
several precautions, fully described by Faraday, were necessary to 


(1) Phil. Mag. [3] XXXVII, 545 ; Instit. 1851, 32. 

(2) Annual Report for 1847 and 1848, III, 200. 

(3) Ibid. 

(4) Phil. Trans, for 1850, Part I, 171 ; Phil. Mag. [3] XXXVII, 88 ; Sill. Am. J. [2] 
X, 188; Pogg. Ann. LXXXII, 75, 232; Anh. Ch. Pharm, LXXVI, 213 (in abstr.) 
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ei^lnde all sources of illusion. The residual magnetism of the core 
might, in particular, readily give occasion to error. 

With a solution of sulphate of iron in a glass tube, Faraday 
obtained no action, and the same reSult was obtained -with a cylinder 
»>of magnetic glass; a tube filled with,^ small crystals of sulphate of 
iron, or large pieces of 'the 'crystal, produced deflections of 2° ; red 
sesquioxide' of iron acted' but feebly, thin iron-wire very powerfully. 
Nickel and cobalt deflected the needle in the same direction as iron, 
while diamagnetic substances produced a deflection in the opposite 
direction. Bismuth, antimony and phosphorus, however, showed 
<(<BCarcelj- any action; while the better-conducting metals, copper, 
silver, gold, produced deflections of 60° or JOP . — In order to pi*ovc, 
iu.a more certain manner, that this' action is due -solely to the 
induced currents excited ih tjie mass, Faraday showed that the 
action of the copper core was searccly diminished when its length 
-JKSStKJg^ced from 5^ inches to 2 inches, while that of a core of 
iron was ’considerably veakened by shortening. Copper-turnings, or 
bundles of copper-wire, were witbout^ eflicct ; a core of thin copper- 
discs, a gold core formed of sovereigns, a silver core formed of 
sixpenny-pieces, acted powerfully. There was no deci*easc of action 
observed in the case of iron, when a bundle of thin wir^ was 
substituted for the massive cylinder. 

Abstracting from the resistance in the spiral and in the galvano- 
meter, an iron core must act equally strong by quick or slow motion, 
inasmuch ag the same qiiUntity of electricity is always set in action. 
The quantity of electricity excited in diafhagnetic bodies also remains 
the same when the velocity) is changed; but the maximum of the 
intensity of the current, and^with it the action on the galvanometer, 
must increase. In the case of iron, when the velocity was increased 
in the ratio ^f 1 : 10, no change was observed on the galvanometer; 
with the copper core, the deflection increased from 21° to 80°, when 
, the velocity was increased in the ratio of 1 : 6. 

With regard to.the extremely ingenious ai’guraents in favour of the 
difierewce of excitation in magnetic and diamagnetic bodies, deduced 
by ^Faraday, from the circumstance that in both cases the maximum- 
effect on the galvanometer was obtained by two totally different 
arrangements of the commutator, we must refer to the memoir itself. 

Faraday refers the phcnomeila observed with the diamagnetic 
cores, and the revulsions observed with antimony, and described in a 
former paper (1), to the same origin. A square block of copper, of 
\ an inch the side, and J of an inch thickness, was formed of 72 
layers^ of thin sheet-copper folded together, and suspended from a silk 
‘'thread. Between the poles of an electro-magnet ; so that the block of 
copper formed an angle of 30° with the equatorial line. When the 

♦ 

(1) Annual Report W 1S40, HI, 123. 
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magnet was excited, the block went forward to 50°, stood still there, 
and when the current was interrupted, passed through the equatorial 
line to 60° at the other side ; then returned through the equator, and 
assximed an almost axial position.* The revulsion, says Faraday, in 
explanation of this beautiful e:)^eriment, arises 'from the excitation 
of induced currents in the mass of coppeik dujing the decrease of the 
magoctism of the iron core, the axis of the j^nduced currents endea- 
vouring to set itself parallel to the magnetic axis. The high con- 
ductive capacity of copper, and its separation* into leaves, permits 
these currents to be formed so readily, and renders the time of 
vibration so short, that two or three oscillations m^ be executed 
before the force of the electro-magnet haS sunk to its minimum. 
The influence of time on* the •increase and decrease •of the magnetic 
force, is here exhibited in a ])eculiarly beautiful manner. 

With magnc-crystallic cores, Faraday obtained no action which 
could justify a conclusion in favour of polarity; the action of ordi- 
nary magnetism alone exhibited itself in tb^ case of cry'^^aiis -of* 
sulphate of iron. 

The question whether the diftereht cures acted immediately upon 
the s])irals, or first upon the magnet, and then the latter upon the 
spirals, Faraday imagines must be decided in favour of the latter 
supposition; for the action of an iron-wire, or of a core of silver 
or copper, remains quite the sanfc when a copper sheathing, or 
a sheath of glass or of air, is introduced between it and the spiral. 
Faraday remarks, in conclusion, 1;hat he has not succeeded in obtain- 
ing the result of Weber, w^ich purported to prove tluf polarity of 
diamagnetic bodies. The experiment of Pliicker, accordingto which 
a piece of bismuth obtains a stronger directive force when a small 
bar of iron is placed in the equatorial plane, Faraday refers to an 
alteration of the lines of force — that is, to a local change t)f the 
intensity of the magnetic field. * 

Magrnctlc ueiiortincnt of Crystals. — Knoblauch and Tyndalll[l) 
have engaged in an investigation of the real cause to which the 
directive force of crystals discovered by Pliicker is to be referred. 
■In the first place, they have found that the relation between ^hc 
optical and magnetical nature of crystals, assumed by the latter 
investigator, and according to which the axes of negative crystals are 
repelled, and those of positive crystals attracted by the poles of a 
magnet, is unsupported by cxperiincnt. Of 11 circular discs of 
calcareous^ spar, all of which wei’c cut parallel to the axis of the 
crystal, five set then.’ axes equatorial and the remaining six as con- 
stantly axial. By the substitution of a portion of isomorphous 


(.1) Pogg. Ann. LXXIX, 2.M; LXXI, 481; Phil. Mag. [.1] XXXVI, 178; XXXVIl, 
1; Arch. Ph. Nat. XllI, 219; Sill. Am. J. [2] IX, 114; X, 393; Instit. 1850,325; 
Dela Hive’s Rejioft, Arch. Ph. Nat. XVi,*177. 
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Magnetic carbonate of iron the mass of the latter was rendered magnetic, 
meS^of that of -the former was diamagnetic ; but all the ciystals were 
cryatau. optically negative. Even with a complete rhomb of magnetic calc- 
spar the axis was attracted, although the form of J;he crystal acted 
against this. Bock crystal exhibits an extremely feeble magnetic 
action, and requires the greatest care in its purification and suspen- 
sion; but the positive axis in ten specimens, where the n^dful 
precautions were taken^ set constantly equatorial. — ^The middle-line 
of several optic biaxial crystals — for^ instance, of sulphate of zinc, 
sulphate of magnesia and a cube of dichroite — set axial ; in others, 
on the contrar^, as sulphate of nickel, borax and diopside, equa- 
torial! — ^The fiiiddle-line '■of the optically positive crystals, heavy sJpar 
and celestine, set equatorial ; also that of ferrocyanide of potassium , 
^which Knoblauch and .Tyndall, in opposition to its position in 
the crystallographic system,'" regard as biaxial), even when the 
diamagnetic crystal was considerably longer in the direction perpen- 
“dict^ae: to the middle-line. Topaz, on the contrary, set its middle- 
line axial. — Finally, Knoblauch and Tyndall found that crystals 
exhibited a directive action . betVvech the poles of a magnet, when 
neither the general magnetic nature of the mass, , nor the axial force, 
could contribute to the effect. Thus, for example, where a cube of 
tourmaline, or berj'l, was so suspended that its axis was vertical, or 
when a plate of calc- spar, cut perpendicular to the axis of the crystal, 
was made use of. — It is evident that the law of Pliicker, mentioned 
above, cannot be reconciled with S;hese experiments. Knoblauch 
and Tyncbalf, therefore, conclude thet the -phenomena must be 
explained on oth& grounds, which gi’ounds suggested themselves 
during their observations.' They found that the. ^^e direction 
which, in purely diamagnetic bodies, set equatorial, in magnetic 
bodies of a precisely similar structure set axial. For the explana- 
tion "of all ■‘the phenomena exhibited by crystals in. the magnetic 
field, the above investigators deem it sufficient to assume a difference 
of magnetic action in different directions through the mass. With 
ivory, which is unequally diamagnetic in different directions, and 
with gutta-percha, whose magnetic action was also different in- 
different directions, the entire phenomena exhibited by diamagnetic 
and magnetic crystals were imitated in the most perfect manner, and 
hence the conclusion arrived at. by Knoblauch and Tyndall, that 
these phenomena are to be reftrred solely to the peculiar aggrega- 
tion of the material particles — a conclusion which was, fiirthcr, 
established by observations on pseudomorphoses, and by a series 
of experiments with substances artificially prepared. We will here, 
tf^dducte only a few of the latter. From flour, which is diamagnetic, 
the addition of a little gum-water a bar was formed, whose length 
set equatorial between the poles. When the bar was compressed to 
the form of a cube, and the pressure continued until it was reduced 
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to a tbin plate, the disc thus formed bAhaved exactly like a magnetic ua^enc 
body, and took up the axial position. Prom this it was manifest that 
in the direction of compression the diamagnetic forceVas increased. enr»ta>«- 
An uncompressed cube of the same substance exhibited no directive 
power. When powdered carbonate of iron was mixed with the flour 
the whole phenomena became reversed. A paste was formed of * 
powdered calcareous spar, and cftmpresse^ in one direction ; from 
the mass a rhomb was taken whose axis coincided with the line of 
' compression j the model thus formed possessed all the magne- 
crystallic properties of a crystal of calcareous spar. — ^Even the more 
complicated phenomena exhibited by heavy spar, *the diamagnetic 
action of which is greater along the shorter diagonal than parallel 
to the axis, and greater* along the axis than parallel to the long 
diagonal, could be completely imitated bjfc models. Por this purpose, 
it was only necessary to form a dough from povwlered bismuth, and 
to press this unequally in two directions at right angles to each 
other ; then to form a rhombic prism fi'om the mass, tKvushort 
diagonal of which corresponded with the direction of strongest com- 
pression, and the axis with thaf of less •compression. 

Plucker(l), in a later investigation, has admitted that the law of 
action given hy him regarding connection between the optical and 
magnetical deportment of crystals is not generally valid. He ob- 
serves, that the view which connects the mague-crystallic phenomena 
with cohesion is not new to him ; but that instead of referring 
the phenomena to a magnetizaflon of thc.ultimate particles of the 
crystals, as done by Kn«rt)lauch and Tyndall, he •assumes an 
unequal magnetic activity on the part of the ether in different 
directions. 

In connection with Beer, Pluckcr(2) has undcrlakcn a very 
elaborate investigation of the optical and magnetical deportment of 
crystallized bodies. On account of our limited space, \vc can* hci’c 
give only a general view of the results, and must refer to the. memoir ^ 
itself for information regarding the able and ingenious manner in* * 
which the experiments were carried out. In optical respects also the 
inquiry possesses great interest. 

' I. Crystals of the quadratic system. 


Crystals. 

Optical 

charactef. 

General magne- 
tic character. 

Optic Axis. 

Sulphate of nickel . 



Magnetic 

Repelled. 

Molybdate of lead . 

— 

Diamagnetic 

17 

Vesuvian . . 

— 

Magnetic 

if 

Arseniate of potassa 

• 

Diamagnetic 

No action. • 

Zircon 

+ 

tt 

Attract®!. 

Ferrocyanide of potassium 

+ 

»» 

No action.** 

Achate of lime and copper 

+ ! 

Magnetic 

Attracted. 

Mellite (honcystoue) • * 

r" 1 

Diamagnetic 

» 


(1) Pogg. Ann. LXXXI, 115—27. (2) Pogg. Ann. LXXXl, 128 j LXXXfl, 42. 
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Uranium-mica, although optically negative, set its axis along the 
line which united the poles ; the optically negative scapolite exhibited^ 
as regards the direction of its axis, no distinct magnetic action. 


G 

II. Crystals of the hexagonal system. 


^ r 

Crystals. 

Optical 

character. 

General magne- 
tic character. 

Optic Axis.* 

Tourmaline ^ . 

r 

Magnetic 

Repelled. 

Pure calc-spar 

— 

Diamagnetic 


Nitrate of soda * . * • a • 

— 

» 

» 

Benyl . j . 

— 

Magnetic 

w 

Arsenide of lead . . ^ . 


Diamagnetic 


Dioptase . r . 

— 

« Magnetic 

»> 

* ^ Bispiuth 


Diamagnetic 

Attracted. 

Antimony 


»» 


Arsenic . . 


Magnetic 

»» 

Ice 

+ 

Diamagnetic 


. Sjilphate of potassa. 



Repelled. 


Of crystals of calcareous spar, whose entire mass was magnetic, 
Pliicker states that he has found some whose axes were attracted, 
and others whose axes were repelled. In quartz, Pliicker and Beer 
have been unable to detect any directive action. 


, III. Crystals of the rhombic system. 

In order to characterize the crystals of this system magnetically, 
Pliicker and Beer denote the direction of the axis of the prism and 
of the shoi’l and long diagonals by a, b ■'und c. They distinguish the 
following cases : ' 




A. 

Whetf the suspension is in 
direction of: 



!1 




B. 


Repulsion of the axes. 


Attraction of the axes. 


: Middle line. 

Plane of axes. 

Middle line. 

a 

ab 

c 

a 

ac 

b 

b 

ab 

c 

! b 

be 

a 

j| c O 

ac 

b 

ii c* 

be 

a 


Plane of axes. 


be 

he 

ac 

ac 

ab 

ab 


Pliicker and Beer refer these phenomena to the attraction or 
repulsion of two magnetic axes of equal values, and therefore assume 
the existence of the 12 cases udder the head B. When the middle line 
possesses the tendency to’ set axial, Pliicker and Beer name the 
crystals magnetically positive; in the opposite case, magnetically 
negative . — The following ciyrstals rf)f this system were particularly 
examined : 
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Crystals. 

Optical 

character. 

General magne- 
tic character. 

Magnetic action ^depSrtl*^ 

‘»f the axes. ment of 

crystals. 

Citric acid .... 


Diamagnetic 

— No. 4. 

Arragonite .... 

— 

if 

— No. 1. 

Tartrate of soda and potassa . 

+ 


+ No. 3. 

Anhydrite .... 

4- •» 

it 

— No. 6. 



4- 

Magnetic 

> neutral. 

Staurolitc .... 

4- 

4- No. 1. 

Sulphate of nickel . 

, — 


• 4- No. .5. 

„ „ zinc . 

— 

Diamagnetic 

+ No. 1. 

„ „ magnesia 

— 

Magijietic 

. + uniaxal. 

Chromate of magnesia 

— 

»> 

^ neutral^ 

Sulphate of potassa 

• 4- 

DiafAagnetic 

it 


IV. Crystals of the clinorhombic (monoclinomctric) systej:a. . , 

As fundamental form of these crystfils, we can assume a rhombic 
prism oblique to cither the loug or the short diagonal. The plane 
passing through the axis of the prism and the diagonal inclined to 
the axis is the plane of symmetry {S), find ])ei’f)endicular to it stands 
the orthodiagoual ; let every |tlune passing through the latter be 
denoted by with the exception of the base which contains the long 
and short diagonals, and which we shall call B , — Let y, and tt 

denote the axes of greatest, mean, and least elasticity of the lumi- 
niferous ether. 


A. The optic axes lie ip the plane of symmetry. 

The orthodiagonal coijjpides with the axis of elasticity r. 


Crystals. 

Optical 

Geuerai magne- 

Magnetic action 

character. 

tic character. 

of the axes. 

• 

Protosulphate of iron 

neutral 

Magnetic 

4- uniaxal (jUf) 

Succinic acid 

neutral 

Oiamaguetic 

— uniaxal 

Ferricyanide of potassium 

4- 

Magnetic 

- (N) 

Diopside .... 

4- 

it 

— (‘f) 

Acetate of copper . 

4* 

* 

it 

- {S) 

Acetate of lead 

4- 

Diamagnetic 



B. The optic axes lie in the plane iV, which is perpendicular to ^le 

plane of symmetry. 


Crystals. 

Optical 
character, i 

General inagne- 
' tic character. 

Magnetic action 
of the axes. 

Hyposulphite of soda 

4- 

Diamagnetic 

+ (S) 

Borax 

— 

o ; 

4- uniaxal. 

Acetate of soda * . . 


» 

— uni or biaxal 
(as yet uiide^id^d). 


* The crystals which have this sign attached are most probably magnetic, through 
the admixture of iron. 
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V. Crystals of the triclinometric system. 


f 

Crystals. 

Optical 

character. 

General magne- 
tic character. 

Magnetic action 
of the axes. 

Cyanite . . . ^ . 

' f < 

+ (Brewster^ 

c 

Magnetic and 
diamagnetic spe- 
cimens 

+ 

<1.. \ 

Sulphate of copper 

Bfehromate of potassa , 

+ 

Magnetic* 

ff 



* See Note, p. 157. ^ 

Eveu under. the influence of terrestrial magnetism, as also that of 
an electric current, cyanite exhibited a' dji’ective action. Plucker 
shpwe^. how the presence of twin-crystals in this case might be 
detected by means of the magiict. 

The magnetic action of bichromate of potassa was peculiarly com- 
plicated, and it was not possible to refer its phenomena to the action 
of two magnetic axes cf equal values. * 

C. Brunncr(l) has shown that^a pi"ce of ice sets equatorial between 
the magnetic poles, and that it is also diamagnetic. 


<1 Ah 

Electricity. Electric Macbinc. — Barlow^) describes a new 
electric machine, the pcculiaritji' of which consists in the circum- ' 
stance that the glass disc ia superseded by a plate of gutta-percha. 

Munch(3)„ in Strasbtlrg, states that to render electrifying discs 
active in moist wesjthcr, it only nece^Saiy to draw on both sides a 
light streak of tallow from tjhe centre to the rim. Glass feet are also 
said to be rendered more iusVlating when coated with a little tallow, 
the latter being afterwards nibbed away by linen. 

Eltctrom^etry. — Marie Davy(4) has made experiments with the 
viqw of determining the degree of confidence which may be placed 
in the torsion-balance as an instrument of measurement. He also in- 
“vestigates the conditions under which the torsion-balance can furnish 
exact indications. — The earlier labours of Rie8s(5) in connection with 
tbk; subject arc rendered neither dispensable nor more complete by 
this investigation. 

B. Rochc(6) has attempted to determine by the formula of Pois- 
son the electric density at the two extreme points of the common 
diameter of two opposed spheres as function of the distance, without 
however arriving at a general expression. 

(1) Pogg. Ann. LXXIX, 173. 

Mag. [3] XXXVII, 428. 

' (3) Corapt. Rend. XXX, 47 ; Instit. 1850, 26. 

(4) Compt. Rend. XXXI, 863 ; Instit. 1850, 409. 

. (5) See Annual Report for 1847 and 1848t I, 206, 

( 6 ) Compt. Rend. XXXI, 651. 
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8park-9iicrometer. — Marid Davy(l) gives notice that through 
experiments with electricity pf high tension, he has arrived at the 
conclusion that the spark-micrometer of Riess(3) is an instrument 
by means of which the density of the electric fluid may be deter- 
mined. • 

nischargrlnK Current of the Electric Dattei^. — In a paper on the 
mecliatnsm of the electric discharge(3) which tvas noticM in the former 
Ilcport(4), Riess makes a distinction between thg continuous discharge 
of the electric battery which proceeds from one section to the other 
when the connection is perfect, and the discpntiifuous, in which the 
electric fluid stops at a certain section, qpts by influence u|)on a 
section at a distance, and afterwards suddenly bregiks through the 
intervening bad conducting portion of the circuit in the forra of«» 
spark. Il&ien the discharge is effected by a cor^denser, Riess has 
observed(5) that the action -of the discharging current in the inter- 
rupted portion of the circuit between both plates is so perfectly 
similar to the actions ob^rved when the circuit is complete and the 
discharge continuous, that in both c^^scs the same mechanism of 
discharge may be assumed. Let the two plates of the condenser be 
imagined to be brought infinitely near to each other, the discharge 
then passes into that which takes place when the arc is continuous. 
When, on the contrary, two plates arc^fixed at a finite distance apart and 
the density of the electricity in the battery is heightened, so that the 
space between the plates is bi’okcn trough, the discontinuous discharge 
is obtained. It follows from tjjis, that every tRscontinuous discharge is 
preceded by one with interrupted arch, in^thc latte? of wdiich, as long 
as it endures, an action similar to that of the continuous discharge 
takes place. To this circumstance Rijjss attributes certain coin- 
cidences in the laws of both forms of discharge. • 

J. H. Lane(6), of Washington, describes a method of dischargihg 
the Leyden battery, the striking effects of which were exhibited in 
public lectures by a Mr. Raggs, at the Polytechnic Institution, in 
London. It is distinguished from the discharge par cttscade{7) by 
the circumstance that the jars are charged in the ordinary waj^ then 
insulated and connected par cascade. The discharge follows on unitiSg 
the knob of the first jar with the exterior surface of the last one. 

The cascade-battery of Franklin does not, according to Riess(8), 
possess the practical value which has |pecn ascribed to it. Although 


(1) Compt. Kend. XXX, 323. 

(2) Pogg. Ann. XL, 332; LIII, 4; 

(3) Pogg. Ann. LXXVIII, 433. 

(4) Annual Report for 1849, III, 124. — 

(5) Berl. Acad. Ber. 1850, 130 ; Pogg. Ann. LXXX, 214; Instit. 1850, 302. 

(6) Sill. Am. J. t2] VII, 418. 

(7) See Annual Report for 1847 and 184^, T, 210. 

(8) Pogg. Ann. LXXX, 349. 
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the first jar only is immediately charged from the conductor, when 
strong chargfs arc desired this requires more time and a much 
greater activity on the part of the machine than when the jars arc 
charged directly to the same degrcA 

This deportment which, as Riesa observes, did not escape the 
notice of Franklin hunseff, ha§ the following origin. A Leyden 
jar receives clceti’icity oh its interior until its knob has attained a 
determinate rleptric density. The quantity of electricity thus received 
is very small when the exterior coating of the jar is insulated, 
increases in proportion, to the length of a wire laid against the 
exterior coating, and attjyns its maximum when the wire is connected 
with the earth. ^ It follows from this,^tTiat for a definite quantity of' 
electricity within the jar the density on its knob will increase accord- 
ing as the conduction from fhe exterior surface is diininlkied. In 
the battery of Franklin, the conduction from the first jar decreases 
in proportion to the number of jars connected together. Hence the 
greater this number, <ho less complete will be the charge capable of- 
beiug imparted by a definite d^groc of power on the part of the 
machine, and for constant charges — measui’cd for instance by Lane’s 
jar — the greater will be the density of the electricity on the knob of 
the first element of the battery. If therefore such a battery con- 
sistiiig of four elements be charged, but only three elements made 
use of in the discharge yar cascade{\), the connecting- wire being 
placed upon the exterior surface a-j, of the third jai’, the fourth cle- 
ment haviyg been prcxHoiisly discharged alone, and by this means a 
perfect conduetinix from the- exterior coating a.^ to the earth effected, 
the density on the kno'u ia^f the first element sinks immediately. 
Hence a shoeter discharging distance must be observed than if the 
connocting-wirc had been united with a^, 

the ..same reason the discharging distance must be still smaller 
when the eonuccting-wirc is laid on and finally on «j. It might 
be imagined that a general law for this decrease of the discharging 
distance is discoverable in the case where all the elements of the 
battel^ arc similar and of the same size, and all the insulating stools 
aiTd connccting-wires equal. Iliess, however, concludes from a series 
of experiments made with the riew of answering this question, that 
the discharging distance as well as the heating of the connecting- 
wires of a cascadc-battcry ciyiSisting of equal elements, does not 
depend alone upon the number of the elements made use of, 
but also on their form, absolute size, the nature of the insulating 
stools, and the length and form of the intervening wires. The laws 
dedueed by Dove from his experiments with the cascade-battery(2) as 
qlso^I.bf»iexplanation formerly given by Riess(3) himself, is according 

•t 

(1) Sec Annual Keport for 1847 and 184^, 1, 210. (2) Ibid, 

(3) Annual Beport for 1849, 134. 
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to foregoing, only valid for the peculiar form of apparatus applied 
in each particular case. 

Inducing Effect of tiie Discliargrinir Current. — Riess1(l) has assured 
himself that two portions of the connecting wdre of the battery 
brought close together, act upon each other. The discharging current 
is weakened by this action when it traverses both portions in the 
samft^^rection, and strengthened ^hen its c^rections jn both portions 
are opposed to each other. The nature of this action, therefore, quite 
coincides with the inducing influence of other electric* currerjjs. The 
experiment on which this result is based was conjjuctcd in tne follow- 
ing manner : two plane wire spirals (each enlbracing* 31 coils oh a wire 
53^ feet in length) and a delicate air-thernfometer were placed in the 
circuit. When the spirals werer-,^^,- inch apart and parallel to each othen 
the heating of the air-thermometer increased or decreased by (T small 
quantity, according as the current traversed the spirals in opposite or 
in similar directions. When the spirals were placed wider apart, so 
that the induction was not sensible, the heating observed was greater 
than in the one and less than in the other of the cases above mentioned. 

The Leyden battery and its disclaiming current have been made 
the subjects of the following memoirs by Knochenhauer : 

On the relations of the byc-eurreiits of the electric battery when 
the circuit is divided into branches (2 j. 

On the correction of observations^ with an electrical batijery com- 
posed of unequal jars(3). 

JLumlnous Brushes. — By mean? of a bent iiReiallic wire, the thickness 
of which is a matter of indifiercnce, and both ends of Vhich were 
fastened to the conductor of an clcctri^ machine, J. Lo\vc(4) has 
obtained electric brushes of peculiar beauty. The phqjiomena were 
exhibited most splendidly when a pasteboard cjlinder, coated with 
tin-foil, was moved to and fro in the space included by the wire. ^ 

liiteu^ity of the spark. — A. Masson(5) assu/iies as the result of 
numerous photometric observations made by him, that the luminous 
intensity of the electric spark is inversely proportional to the re-^ 
sistance of the circuit. Wlicn several sparks wei’c generated by 
•discharging the battery through the same connecting wire, the in- 
tensity of the sparks was found to be jiroportional to the square 
of the quantity of electricity and to the electric tension at the 
moment of discharge. — In a continuation of this inquiry, of which 
notice is given (6), and which is ml>re particularly devoted to the 
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(1) Pogg. Ann. LXXXI, 428. 

(2) Pogg. Ann. LXXIX, 255. 

(3) Pogg. Ann. LXXIX, 354. 

(4) Pogg. Ann. LXXIX, 573. 

(5) Compt. Rend. XXX, 627; .'\.rch. Ph. Nat. XIV, 134 ; Instit. 1850, 161 ; more in 

detaU Ann. Ch. Phys. [3] XXX, 5. , 

(6) Compt. Rend. XXXI, 887 ; Instit. 1851, 3. .. 
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study <rf the spectrum obtained from the electric ligb^ the aui;|]|pr 
expresses the belief that he has discovered the cause of the latter 
phenomenon. * 

Atttutspherlc suectilcity. — W. B.«Birt(l) has been engaged with 
inquiries regarding the connection of atmospheric electricity with the 
precipitation of vapour. ,RrPhillips(9) infers from his experiments 
on the development of electricity* by the condensation of vgyqour a 
connection of this sort of elcctijcity with lightning and the aurora. 

Thunaer.storAis. — Opinions regarding the electricity of the clouds 
in thunder-storms j^avc been communicated by Schdnbein(3). 
Remarjcable lighthing-phfcnomena have been described by Joule(4), 
Clare(5), PhiTlips(6)j Jomard(7), Goppert(8), and Grebel(9). 

Uariitningr Conauctors. — ^According to a* decision of the French 
^cadeliry(lO), based upon experience, tne protective power of a light- 
ning conductor extends through a sphere, the radius of which does 
not exceed twice its height. E. Loomis(ll), in New York, describes 
a casp in which a conductor, made according to order, and in good 
condition, was insufficient to extend protection to a distance equal 
•to twice its height. ® 

Electricity of Flame — The peculiar electrical character of flame 
has been hitherto principally knoun from the experiments of 
Becquerel(12) and Pouillet(13). 

Hankel(i4) has lately proved it to be probable that the flame of 
spirit possesses an independent electro-motive power, in virtue of 
which it tends to send an- electric current from the top of the flame 
to the bottoin. By ineai^s of a multiplying galvanometer, as also by 
means of a condenser, he determined the direcrion of the current; 
the strength of the cul’rent mereased with the liveliness of the com- 
bustion, but in the most fa\^urablc case, on account of the feeble 
conductive capacity of the flame, was extremely weak. By intro- 
ducing a zinc and cojiper clement into the circuit of the flamc- 
curirent, he succeeded in obtaining an approximate notion of the 
Slectro-motive force of the flame. Between different points of the 


(1) Phil. Mag. [.1] XXXVI, 161 ; Report of the 19th Brit. Assoc. 113. 

(2) Phil. Mag. [3] XXXVl, 103, 303, 503. 

(3) Arch. Ph. Nat. XV, 102. 

(4) Phil. Mag. [3] XXXVII, 127. 

(5) Phil. Mag. [3] XXXVII, 329. 

(6) Instit. 1850, 348; comp. Martin’s Instit. 18.50, 359. 

<7) Compt. Rend. XXXI, 8. 

(8) Pogg. Ann. LXXXI, 467. 

(9) Ftogg. Ann. LXXXI, 577. ‘ 

(10) AiSi, Ch. Phys. [2] XXVI, 258. 

(55, aill; Am. J. [2] X, 320. 

(12) Pogg. Ann. II, 202; XI, 437. 

(13) Pogg. Ann. XI, 417. 

(14) Pogg. Ann. LXXXI, 213. 
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S&mef the cleetro-motive force was di£Perehi> and partially dependent Electricity 
on the metallic tube by which the flame wRs surrounded. The current 
from the flame of a lamp burning freely could not be reversed by the 
current, from an element of zinc and copper introduced into the 
circuit. — This was, however, effected by two elements of zinc and 
copper. The action of flame*elcctricity«upoo the needle of the gal- ' 
vanowwster has also been observed ‘by Heni;ici(l). pg regards it as 
the consequence of a species of friction. To the same caqse he thinks is 
to be assigned the current obtamed when a red-hot and a cold platinum 
wire are simultaneously dipped into a fluid which conduets electricity. 

Excitation of Electricity in lilvlng Plants.— Fouil^eJ; imagined that 
he had discovered long ago(2) an excitation of electricity in the 
process of vegetation. * llicss(3) did not find* his expe riment al 
confirmed, and thus the existence of this*source of electricity 'Became 
again doubtful. In growing plants, Becqucl’el(4) has recently 
observed various electric actions, and ascribes them, in all cases, 
to a chemical origin. — Wartmann(5) has i^iso discovered electric 
currents in all portions of fleshy plants, the strength of which in- 
creases with the vigour of growth and* the quantity of sap possessed 
by the plant. — These currents form, in BeequerePs opinion, with 
which that of the Geneva physicist coincides, closed circuits within 
the plants. How it is that these currents can be conducted to the 
galvanometer independent of mctallib contact is not stated. * 

Ciaivanlc Battery. — Experiments M'ith zinc and copper circuits, 
when a layer of moist earth was made use of as qpnductor, have 
been made by E. Loomies(<5). , * 

das Ikattery. — Osann(7) has i'cmarke|^tjiat gas batteries, in which 
the gases used have been obtained ^ n electric decomposition, 
exhibited a stronger action than thosi ?ormcd of gases obtained 
chemically. ^ *, • 

daivanometer. — W. S. Ward(8) has described a new fonn of 
balance-galvanometer. It consists of a two-legged coil of wire, wnicl^ 
set perpendicularly on the ends of its wire, swings like a balance. 

The current is conducted through the points of support, whish bear 
the wire ends, and which are insulated from each other. The 


poles of a horse*shoe magnet can be introduced at both sides of the 
point of svipport without interfering with the moderate vibrations of 
the coil. To both sides of the latCbi; are attached suitable arms with 


(1) Fogg. Ann. LXXIX, 170, 473. 

(2) Fogg. Ann. XI, 430. 

(3; Fogg. Ann. LXXIX, 288. . 

(4) Coropt. Rend. XXXI, 633 , Instit. 1850, ^53 ; 'Ann. Ch. IMiys. [S') XJISI, 40. 

(5) Arch. Fh. Nat. XV, 3ffl. — 

(ai.Sill. Am. J. [2] IX, 2. 

(7) Fogg. Ann. LXXIX 576. 

(8) Chem. Soc. Qu. J. II, 26. 
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scal^pans, in which weights are laid until the equilibrium, disturbed 
by the entrance of the current, is again restored. 

On similar principles Becquercl and Wrede have already con- 
structed galvanometric measuring-inetruments(l). 

The Law of Electrolysis Incorrect? — It is a well-known fact, that 
in voltamctric experimonts ethe magnitude of the platinum plates 
exercises a, certain influejice on the quantity of gas develop^ ; an 
influence whicfi in weak currents manifests itself by the circumstance 
that large ])late^ yield a less quantity of gas than small ones. Several 
causes of disturbance can come into play here: 1. Impurity of the 
decomposing fluid. Sulphuric acid often contains traces of - oxide of 
lead and nitric acid, by which a portion ©f the hydrogen is oxydized. 
^ f comb inations 6f chlorine be present, •the 'development of oxygen is 
tfiHmlshcd. 2. Solubility "of the gases in the fluid ; this is parti- 
cularly manifest witii dilute sulphuric acid. It is therefore a rule to 
fill the voltameter with acid of a specific gravity of 1’3. 3. Finally, 

a gradual reconibinatiop of the developed gases. Besides these long 
known results Martens and Maas(2) present us with a new one, 
namely, that the electrolytic Iftw is only approximately correct, inas- 
much as a portion of the current is always conducted through the 
fluid, without decomposing the latter. — The exj)eriraents on which 
this assumption is based, were made with a mixture of 1 part of 
sulphuric' acid to 20 or 30 of water, hence with a vei*y dilute acid, for 
the purity of which, in particular, we do not possess the slightest 
guarantee. If the two qihysicists ‘'above-named had collected the 
gases separKtely, tjioy Avoiild probablyMiave made the farther dis- 
covery that the notion hitherto held regarding the composition of 
water out of i} vols. hydrc%m<>, and I vol. oxygen is only an approxi- 
mation to the truth. yme 

Hjjcjftroscoiiic incaHurcii%,(-8 — Kohlrausch(3) has communicated 
new measurements of the ' electm-motive force of the circuit of 
Daniell. 'I’hey, like his other cxpcriments(4), arc conducted 
elcctroscopieally and with a degree of caution which excites con- 
fidence. They corroborate the result of the former experiments, 
thet the electric force of the circuit is compounded of the algebraic 
sum of the single excitations which take place between its solid and 
fluid poi'tions, and is of the same value when the circuit is closed as 
when the circuit is open. Tlie limit within which this result is valid 
may be infen-ed from the fact thlit the sti'ongcst current which passed 
through the circuit was able to deflect the needle of an ordinary 


(1) dog^i;. Ann. XLII, 307 ; see also Pogg. Ann. XLVH, 22?. 
(aj irtsOt.nSjO, 30. 

(3) Pogg. Ann. LXXIX, 177. 

(4) Annual Report for 1849, III, 13.^». 
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tangential galvanometer a few degrees only. For the electric dif- Ei«ctro. 
ferences of the single components of the circuit of Daniell, Kohl- meSw 
rausch finds the. following comparable numerical expressions^ which 
however he regards as only approximately correct : 

If the electric difference of^inc and copper called • .4*17 

then the difference of zinc and sylphate of zinc is . . . 5*40 

ff ,9 M zinc and dilute sulphuwc acid •• • * 4*80 

ff t, „ copper and sulphate of zinc . . . 1*50 

99 99 99 99 coppoT aod sulphatc of copper . 0*90 

An excitation between sulphate of eoppei* and. sulphate of zinc does 
not take plac?, or if so, it^is so small that its effect* can at most be, 
only about -gJ-,,- of the action between zinc and copper. 

Polarization. — Bismuth, comlyned wjth copper in dilute •Cisidoj iu" 
an electric circuit, gives firot a current directed through the fluid 
from the former metal to the latter; the strength of the current 
diminishes rapidly, and after a short time its direction becomes 
quite reversed. Hcnrici(l) explains this deportment by referring it 
to a slight power of dacompusition jon the part of the copper, by 
which the latter metal, even without being a member of an electric 
circuit, becomes coated with a layer of hydrogen. 

The heating or shaking of the strips of platinum forming the ends 
of a galvanic circuit when dipped intp a dccomposition-ccll, cjiuscs, as is 
known, particularly when the negative pole is the one so operated on, 
an accession to the strength of the current. In the closer invest!,- 
gation of this department licctz(2) has observed that^hough it in 
general increases when the immersed plates are rnote strongly polarized ; 
still, with weak currents it is always more strikingly developed than 
with strong ones. If strong currents be made use Of, it is almost 
indifferent which of the two plates is heated or shaken. In4he case 
of weak currents alone the negative pole exhibits a peculiarity'. 

The polarization of platinum plates by oxygen and hydrogen, 
decreases, as is known, when the temperature is inereased. Ao^ 
cording to Beetz(3), the curve which expresses the ratio of dimi- 
nution differs but little from a straight line. Some results of 
B,obin8on(4) coincide with this. Moi’c sensibly divergcjit, however, 
are the values. contemporaneously communicated by E. .Becker(5). 

’ ’ In the following table, some pf the numbers furnished by these 
three observers are given for the sal^e of comparison. 


(1) Pogg. Ann. LXXIX, 568. 

(2) Pogg.. Ann. LXXIX, 98 ; Arch. Pb. Nat. XIII, 282. 

(3) Po^. Ann. LXXIX, 109. 

(4) Transactions of the Irish Academy, XXI, 297. 

(5) Ann. Ch. Pharm. LXXIII, 6. 
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BcMihf. 

¥ 

Polarization according to : 

rlftAad to 
coitfloc* 

Tepiperature. 

Beetz. 

Robinson. 

Becker 

ttOlK ^ 

20» 

47-4 

47*4 

47-4 


30® 

46-9 


45*6 


60® 

44-8 

44-9 

44*2 


80® 

. 43-6 

li 

. 42*3 


97* 

411 

r 41*9 

— 


WO® 

r 40*7 

. — 

36*3 


Becker dctertinined .the polarization, without opening the circuit, 
while Beetz conducted his measurements with the current inter- 
rupted. It is, therefore/, very probable that the numbers of the 
Jatter, especially' at the lower temperature^, are somewhat too small. 

Resistance of Sulpliurlc Acid to Conduction. — B. Becker(l) has 
his investigations pn the, resistance of sulphuric acid at 
different temperatures, described in th» last lleport(3), to different 
degrees of concentration. The result of the inquiry is, that for the 
same degree of dilution the resistance of sulphuric acid to conduction 
decreases more rapidly* with the increase of temperature the greater 
the decree of concentration possessed by ‘the acid; and that for 
the same temperature the decrease of resistance due to the ddutiojii, 
of the acid is more considerable when the temperature is 
rule, however, holding good only to the point at which a 
resistance is obtained, so that by .farther dilution the 'resistaaMcjm^n 
increases. This minimum corresponds pretty nearly to 
gravity, 1*25, possessed Jiy the acid at 0°. The miniii^m^^'y^ne 
found by Ko^sford(3) falls about thsi same point. The hwf^of 
the change of resisCance ctf aulphuric acid, between the intdtvaj^|,bf 
tepaperaturc 0° and 28°, wn'en the fluid contained from 
77'1 per cent SO 3 , IIO, haa been expressed by Becker 
following formula* whore t denote's the temperature, and^j^'^he 
quantify of hydrate of sulphuric acid in 100 acid ; 

r = 3-82965 — 010G737 f + 0 004841 — 0-0000488 <» 

+ (0-14085 — 0-0060 f + 0-J10000011 fi)p 
— (0-0066668 — 0-000082236 t)p * 

+ 0-000092665 ^ 

Beyond the limits above-mentioned this formula is inapplicable. 

Resistance of tlie Eartli to Conduction.— Matt eticci(4) finds tfiat 
in masses of earth of all kinds tha resistance to conduction decreases 
the more they arc penetrated Ivith moisture and the deeper the 
]>lates are sunk, the size and chen^ical nature of the surface also 

(1) Alin^.Ch. Pliartn. LXXV, 94. 

(2) Aanutli^Vort for 1849, III, 141. 

(3) Pogg. Ana. LXX, 238. 

(4) Compt. Kend. XXX, 774 ; Arch. Ph. Nat. XIV, 212 ; Instit, 1850, 331, 380. 
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exerting a certain influence. ' The resistance does not increase in 
the same ratio as the length of the layer of earth increases. On the eart*hto 
contrary, beyond a certain length, which in no case fs considerable, 
the*resistanqe is constant(l). — Some remarks of J. Napier(2) on the 
resistance of the earth to conduction present nothing new. 

rreiesrrapMo conauetion. — Sieinens(3J reports upon the nature 
and pefijiliarities of subterranean conduction, 

■.uminons Arc. — Despretz(4) has put together a battery, con- 
sisting of 600 elements of Bunsen, with which,’ binder ordinary 
atmospheric pressure, he obtained by means of^ coal points an arch 
of light almost 2 decimetres in length, whdln the positive pol(v stood 
above the negative. Numerous other experiments which he made 
with this apparatus have fed to nothing essentially r/ew. 

Matteucci(d) gives notice of an investigation, in which he' Stains 
that he has strictly proved that the difference of •temperature of two 
wire points, with which the arc of light is formed, and which are 
taken from the same metal, increases with the non-conductivity of 
the metal for electricity. From the dccompol^ition of water, which 
took place during the existence* of *th.? arc, the points being always 
3 millimetres asunder, Matteucci deduces the law that the arc 
of electric light increases in conducting power according as the 
conductivity of the substances between which the arc is formed 
is diminished. When, for instance j. the light was formed* between 
points of copper, coke, zinc and tin, the quantities of gases were 
in the ratio of the numbers 23 :^9 : 35 : 45^ while in the well-closed 
circuit the quantity decompolfed corrcspondel to the number 46. 

The known experiments of Neef, on the exhibition of the electric 
light at the negative pole, have been subjected to examination by 
Moigno(6), the apparatus made use of being a moderator and fixer 
of the electric light, constructed by J. Dubo3cq(7). Moign^ con- 
firms: 1. That tha light always appears at the negative pole, and 
that this primitive light is independent of the combustion j 2. thal 
the source of heat is in reality the positive pole, and that this heat 
is originally dark; 3. that the phenomena of light and heat are 
■ not coincident until their intensities are increased to a certain 


(1) Comp. Annual Report for 1849, III, 143 ; the Papers quoted in that place are" 
also published in Pogg. Ann. LXXX, 374, 3n. 

(2) Phil. Mag. [3] XXXVII, 390. • « 

(3) Pogg. Ann. LXXIX, 481 ; Ann. Ch. Phys. [3] XXIX, 385; Compt. Rend. XXX, 
434. 

(4) Compt. Rend. XXX, 367; XXXI, 418; Instit. 1850, 106, 297; for the former 

experiments of Despretz we refer to the Papers quoted iu Annual Report for 1^49, III, 
24. . • • 

(5) Compt. Rend. XXX, 201 ; Instit. 1850, 83 ; Arch. Ph. Nat. Xllb 2 ^ 1 . 

(6) Compt. Rend. %XX, 359 ; Instit. 1850, 99; Pogg. Ann. LXXXI, 318. 

(7) Compt. Rend. XXXI, 807. 
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de^^. From the combination of both arise the phenomena of 
flame and combnstion(l). 

Thermo.elec'triclty. — Among the planes of cleavage of crystallized 
bismuth and antimony, one is distinguished from all others by its 
brilliancy. This plane is perpendicular to the principal axis of the 
crystal. A. F. Svanbcj’g(‘i) cuts ou? of a crystallized mass pieces 
parallel to ,the qleavage o|‘ greatest' brilliancy {A), and others perpen- 
dicular to this direction, that is, parallel to the principal axis of the 
crystal {B). Hb therr finds -that in the thermo-electric scries the 
bar A is more positi\e, and the bar B more negative than all others 
that cc?n be taken from 'the same mass. That is to say, every bar 
cut from the mass in oth(Sr directions is^ negative Compared with A, 
but positive compared with B. It had been already observed,. that 
wUElTTWo pieces of bismuth^or of antimony of unequal temperatures 
were brou^^ht into contact, a "current was the consequence. Now 
Svanberg has found the distinct law of action to be, that when two 
bars of the description A, and of unequal temperatures, are united, a 
current is excited which passes from the cold to the warm metal ; if 
the bars are of the description*!?, "the matter is reversed. 

Henrici(3) describes numerous observations on the exhibition of 
thermo-electric phenomena between metals of the same kind when 
they are unequally heated at the place of contact. 

Velocity of Electricity. — The •'velocity of electricity was, as is 
known, first determined by Wheatstone, in the year 1834, by. 
means of a very ingenious apparafUs devised by himself(4). 
velocity in Vopper-wire ii^ according to Shis, 288,000 English mitiiil 
62,500 German miles, or 4|60,000 kilometers per second. Of late 
years the wires of electric t^egraphs have been made use of in dif- 
ferent places to effect such measurements, the results of which tnglrft 
the^vdocity considerably le«s than that deduced from the experi- 
ments' of Wheatstone. Thus Walker(5) in 4“erioa, found the 
velbcity in iron-wires to be 30,000 kilometers ; 0. Mitche^), in 
'■Cincinnati, who does not state the substance of his wire, finds for the 
same only 28,524 English miles. The latest of these measurements, 
by.Fi!^eau and Gonnelle(7) is less divergent. According to them, 
the velocity in copper-wires amounts to 180,000 kilometers, and in 
iron-wires 100,000 kilometers. It is not pri^ortional to the con- 

» 

(1) See Annual Report for 1847 and 1848, 1, 237 ; for 1849, III, 144, 

(2) Compt. Rend. XXXI, 250; Instit. 1850, 266; Arch. Ph. Nat. XV, 128. 

(3) Pogg. Ann.LXXX,167. 

(4) Phil. Trans, for 1835, II, 583 ; JPogg. Ann. XXXIV, 464. 

(5) ^einheil in Astron. Nachr. No. 679 ; Compt. Rend. XXX, 438, 

(6) Pha,.aSE€, [3] XXXVI, 2841 Inetit. 1850, 294; Pogg, LXXX, 161. 

(7) Compt. Rend. XXX, 437 ; laatit. 1850, 121 ; Arch, Ph. Nat. XIV, 38 ; Pomr. 

Ann. LXXX, 158. » . vgg 
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ductive cat»acity, and is independent of the* thickness of the wire. 
The number and nature of the galvanic elements have no influence 
upon the result. * 

mauctiou. — Wartmann(l) has raised the question, whether the 
development of magnetism or diamagnetism in the conductor of a 
current exerts any influence od the rcsiskmco^ and has furnished the 
reply thiit no such influence exists.* , ' , . 

Cellerier(2) has endeavoured to carryout a mathematical develop-, 
ment of the general laws of cloctro-dynamic actions. ' • 


(1) Arch. Ph. Nat. XllI, 35 ; PhiJ. Mag. [3] XXXVf, 423 

(2) Coinpt. Rend. XXX, 693 ; •Instii. 1850, 177. 
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!rT ri:'i "at ^ Matters. Condition olE tiie Elements at tlie Moment of 

atters. Chemical ciiange.— Brodfe(l^ Las published some observations on 
^^ihe'^eie- Condition of certain elements at tlic moment of chemical change ; 
ihe'^mo*^ the following propositions are laid down by him as a starting-point : * 
mentoi 1. That whcii two particles Jicmically combine, a certain chemical 
^c^hmig^^ relation exists between thcm^^wduch cs e\f ressed by the ter]qdjj^^||||^ 
tive and negative. The chemical difference of the partigl^^p^ms 
the difference between their ctinditions in this respect. 
chemical combination takes jdacc between the pavtS^Kgp^^hich 
any two or more substances consist, a chemical exists 

between ^the particles of each substance, so that th^^Mrtlcles of the 
same substance are to one anotheivin a positivg^^lml[«-^gjitive rela- 
tion. 3. That the chemical I’clation .between an^ two |ilarticles of 
these substances k determined by the chemical relaticift of all the 
other particles with \AlAich they are for the time bej^ associated; 
substances, the pai'ticlcs of which are to one anoth^^U this pai’ticu- 
lar chemical relation, he terms chemically — ^egive here a few 

examples ef the mode in wdiich Brodic views chemical polai’ization 
inwcertain cases: a. In the formation of oxide of silver from chloride 
^ of silver and potassa. The particles of silver and oxygen acquire only 
by their association with the chlorine and potassium the polarization 
nece^ary for the chemical combination, whilst silver and oxygen do 
n<5t combine in their isolated state, b. In the decomposition of’ 
carbonate of lime by heat %vith the co-operation of steam. (Accord- 
ing to Faraday, carbonate of lime by itself — dry — is not decom- 
poTsed even at the highest temperatures.) c. In the transformation 
of sulphurous acid into sulphuri?; acid by the action of nitric oxide and 
oxygen, d. In the formation of ammonia when hydrogen and any 
oxide of nitrogen are parsed over heated spongy platinum, e. In the 
disengagement of hydrogen Trom hydride of copper, Cu 2 H (dis- 
covered by:-'^Vurtz), and hydrochloric acid : 


(1) Phil. Trans, for 1850, Pait 11, 759. 
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+ — +- 

a. AgClKO =AgO +KC1 
+ — +— 

b. CaCOjIlO =CaO +CO 3 II 

+ *— + * 

C. NOg 00 SO, = NO3 + SO3 

+ — + — • • 

d. N O3H3H3 - 3 -HO + NH3 

e. CUginCl =CUgCl +ng 

The latter example shows the view Brodie entertains of the forma- 
tion of elements, in some instances, i)i their nsolalied'state. 
siders that this formation depends upon the union of*tMo atoms of 
the same element in an oppe "tc state of polarization, the clem''nt thus 
liberated being a product, whereas generally it is simply considfeied 
as an elimiuution of the elementary atcrni, the element set free being 
an educt. On adding solution of b'chromatc of ])otassa to a concen- 
trated solution of peroxide of barium in hydroehloiic or nitric acids, 
a copious disengagement of oxj'gen t..kcs plaCc; in this instance, 
according to Bro(li«'^ ■ ' oxy|^Cii*«^f» the peroxide, of hydrogen 
attracts that of th chi'cc.' -leicl l‘\ it'- affirui v for it, in consequence 
of its being in an e,«| - 1 -• >’ ivizat'on, and both unite to 

form free oxxgen. I h.* uce')>i.i>o-.itjo!( - of peroxide of hydrogen 
(in acid solution^ ui j;ej<i\;di. oi b ai’c .oe'idered by i^rodic 

ns being effected partly by contact, ^ for instance, with platinum, 
and charcoal ; partly by chemical Effinity, as i\ith iodine; partly by a 
combination of both these modCs, as in lb • ease of chloridiTof silver, 
oxide of silver, &c. l''or the particulai ■ ^ptriincnts on this point by 
Mr. Brodii , see pi-roxide of barium. 

constitntion of (lie sau*. .u <»xi«ics, IS; — Laurcnt(l) has commu- 
nicated his views on the sails of the oxides llj O 3 . In order to ren^pr 
the formulie of these salts analagous to those of the oxides 11 ( 5 , two 
modes of viewing them have been attempted. Peligot deems *t 
^ probable that the oxides of uranium and of antimony( 2 ) are oxides of 
an oxygenated radical, uranyl and antimony I, represented by the for- 
mulae (UgOglO and (Sb 202 ) 0 . The oxide of antimony he I’egardsae 
constituted according to the formula E-aOsj taking, in accordance 
with many other chemists, the atomic weight of antimony as one-half 
only of that adopted in this Rcport«and m the subsequent formulae. 
Lauren t(3) assumed a metal of differcgit atomic w'cight in the sesqui- 
oxide of ii’on, Fc^Og, to that in the protoxide, I'eO, and proposed to 
write the formula of the sesquioxide of Iiron=fc 0 , and to express in 
a similar manner the compoi^ition of the; oxides of chromium, aV:imi- 


(1) Compt. Rend. XXX, 673; Arcli. Ph. Narf Xiv‘ 226 . 

(2) Annual Keport for 1847 an(l*1818, I, 3 £ 7 . 

(3) Annual Report for 1849, III, 148. 
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nium and others, at present generally designated by the formula K 2 O 3 , 
by the more correct formula rO. — Laurent is now of opinion that 
none of jCoR above views suffice alone for all the salts of the oxides of 
antin^y, bismuth, chromium, aluminium, of sesquioxide of iron, &c., 
and that for these oxides two different isomeric states have to be assumed 
in both of which they form salts ; oue of them containing the oxides 
^OglO, «uchrfis oxide pf antimonyl (SbOg)©, of bismuthylrlBiOgJO, 
of ferryl (Fe 03 ) 0 , of chromyl (CrgOg) 0 , &c. ; the other containing 
the oxides rO,*as oxide of antimony sbO, of bismuth biO, of chro- 
mium crO, sesquioyide of iron fcO, &c. He attempts to deduce from 
this, for instigice, the cause of the two different series of salts (green ■ 
and violet) of the scsquibxide of chroniium, and of the changes which 
those compounds of the oxides analogous to tartar 

emefic, undergo at high temperatures. 

Determination 6f Atomic '^elfthts by Electrolysis. — Osann(l) has 
communicated some experiments, which had for their objecLglii^^ 
detenninc the relative proportions of the atomic weights of 
copper and water, by electrolysis, o^ the basis of Faraday’s clectro- 
lytical lawj be did not, howCver, obtain numerical results of sufficient 
accuracy. 

oxyKcn. — According to Sch6nbein(2), oxygen acts much more 
powerfully oxydizing m sunshine, than in the dark ; paper stained 
with the sulphides of lead, ars', lie or antimony, was rapidly discolorizcd 
when exjioscd to the light, butTliot in the dark. Moist hydrated prot- 
oxide of lead a])pcarcd to be converted into a kind of minium (red lead) 
by the action of qxygen under the inffiClence of light. 

Ozone. — The papers ouv^ ozone, published during 1850, contain no 
new inform^itioii. Becqucrcl, Sen.(3) has given a recapitulation of 
Schonbein’s observations ; the essential portion of a paper by 
Qsa5in(4J has been already mentioned in last year’s Report, p. 150, 
^nd that of a paper by Schonbein(5), p. 149. 

Hydrogen. — In order to exhibit, in lectures, the combustion of 
hydrogen in oxygen and salt-radicals, Bussy( 6 ) recommends the* 
gradual immersion of the flame of the hydrogen, issuing from a 
»glass tube U-shaped at one end, into a tall glass cylinder filled 
with oxygen, chlorine, or the vapour of bromine or iodine. In 
chlorine gas, the flame becomes larger and blueish-white ; in the 
vapour of bromine it still continues to bum with formation of 
hydrobromic acid if, at the stamc time, a little air have access to it ; 
but in the vapour of iodine it is extinguished. , 


(Ijj Neue Beitr^ge zur ChemicLuiic’ Physik, 6. Lief., 171. 

(2) Arch. Pb. Nat. vv, 89 ; J. Pr. Chem. LI, 26? ; Ann. Ch. Pharpi. LXXVI, 225 
(in abstr.y 

(3) Compt. Rend. XXX, 13. * 

(4) J. Pr. Chem. L, 209. V (5) *J. Pr. Chem. LI, 321. 

(6) J. Pharm. [3] XVII, 20 j J. Pr. Chem. L, 62. 
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Carbon. — Despretz(l) has confirmed^ by* a new series of experi- 
ments, his former statement (2), that charcoal, under thp influence of 
^eat generated by J)owerful galvanic batteries, is first converted into 
graphite, then fuses, and at a stiH higher temperature volatilizes. — 
Jacquelain(3) has found, and pespretz(4) confirmed, that diamond 
passes into the state of coke or graphite," when' acted upon by the 
intense heat produced by a powerful galvanic battery r 6assiot(5) 
observed that diamond, under the influence of heat generated by a 
powerful Grove’s battery between two charcoal points, at first gradu- 
ally increased its volume, and then suddenly ^welled to 8 or 10 tinq^,s 
its original size, when it had assumed a glassy, white, opaque ap(fear- 
qnce, and had become a ;ioIi-conductor of electricity. In other 
experiments the diamond w'as” shivered to fragments, having ..the 
appearance of charcoal. , 

Respecting Sch6nbein’s(6) observations, that *^cbarcoal possesses 
the power of reducing higher oxides in the moist way, Esprit(7) has 
pointed out that Schonbein does not appeal’, to have taken into 
account the influence of the metallic suhihides and other impurities 
contained in charcoal. Esprit firmly contradicts Schonbein’s state- 
ment, that protochloride of mercury (cori’osive sublimate) in an aqueous 
solution is converted into the subchlm-ide (calomel) by shaking it 
with powdered charcoal ; the protochloriijyjiii* ccrtaiidy hereby removed 
from the solution, but unites uuchangdfe with the charcoit hiaiKr can be 
extracted from it by means of a mixivmi of alcohol and ether. Esprit 
again states his opinion(8) thatji»e action of tl«e charcoakoivsolutions 
of metallic salts, docs not consist in the enclosure of rticni in the jiorcs 
of the charcoal, but rather in a peculiar affinity, similar to that which 
causes solution, in contradistinction to true chemical combination. 

Carbonic Oxide. — The following observations on carbonic oxide 
have been communicated by E. Leblanc(9). The hyilrochlortc 
solution of subchloride of copper absorbs carbonic oxide rapidly an4 
in considerable quantities, with feeble elevation of temperature ; an 
•ammoniacal solution, containing the same amount of copper, absorbs 
as much, and the solution, on being exposed to the air, is rend.^’c^ 
blue- by absorption of oxygen. The hydrochloric solution of the 
subcldoridc of copper, saturated with carbonic oxide, can be diluted 
with a large quantity of water, without a separation of subcldoridc or 

(1) Coinpt. Read. XXX, 3fi7 ; Inbtit. 1850, lol 

(2) Aunual Report for 1849, III, 2t. 

(3) Aunual Report for 1847 and 1848, I, 253. 

( 4 ) Annual Report for 1849, III, 25. 

(5) Chetn. Gaz. 1850, 338 ; Tiislit. 1650, 327. | 

(6) Annnal Report for 1849, III, 151. I 

(7) J. Chim. Med. [3] VI, 502 ; Ann.Xh. Pl/ra. LXXVI, 276 (in alstr.) 

(8) Annual Report for 1849, III, 151. / 

(9) Compt. Rend. XXX, 483 ; Instit. 185#, 129; Pogg. Ann. LXXXII, 142 ; J. Fr. 
Chem. L, 239. 
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of gas being effected; it is not rendered tnrbid by the addition of 
alcohol; ethey, however, appears to effect decomposition. Leblanc 
is of opinion that a combination in definite proportions is formed, ' 
containing equal equivalents of cdpper and carbonic oxide. ‘ He did 
not succeed in isolating this compound ; on boiling and in 
vacuo carbonic oxide *csc£fpcs. ^ Other salts of the suboxidc of , 
copper absorb likewise carbonic oxide when dissolved in ammonia — 
for instance, t^c sulphite. The salts of the protoxides of iron and tin 
exert no influence on" carbonic oxide. * 

-,_Carbonatc8.-r-Scnar^nont's experiments on the production of , 
carlJunatcs with such properties, as are exhibited by the native 
carbonates, have already been mentionl;d,in our last year’s Report, 
p, 1 53, according to an abstract previously published. They have 
now been communicated m j'ull(l), and we complete therefore our 
former Report by the following statements. — ^Besides the method 
already described, the following can be used for the production of 
these carbonates : A strong vessel of stoneware is nearly filled with a ■ 
solution of the bicarbonate of »n aflcali supersaturated with* carbonic 
acid, and then a soluble salt of the metal, the carbonate of which 'is 
to be procured, is introduced, 9 ncloscd in a globe of glass ; the vessel 
is now closed by means of cork, gypsum, &c., in such a manner that 
the carbonic acid can crly escape through it under a stropg and 
continubus ^pressure ; the gld^’e is now broken at an elevated tem- 
perature ^jy means of an iron rbvl passing through the aperture ; the 
carbonate, then formed’ dissolves ir the excess of carbonic acid, and 
is precipitated ac the flatter gradualfy escapes. — In addition to the 
carbonates mentioned in oii^’ former Report, Senarmont has prepared 
the following : Carbonate of cobalt, obtained by the action of chloride 
of cobalt on carbonate of lime at 150° during eighteen hours, or brf 
thjcotiipGiing chloride of cobalt at 140° by means of a solution 
bicarbonate of soda supersaturated with carbonic acid; it forms a 
crystalline, light rose-coloured, sandy powder, which, in the cold, is 
not attacked even by concentrated hydrochloric or nitric acids. In 
the same mannci', and with the same properties, excepting that it 
was of a greenish- white colour, carbonate of nickel was obtained. 
Carbonate of copper could not be produced. — Hie composition of the ' 
carbonates described, here and in last year’s Report, corresponding to 
the general formula Rf), COg, was established by analysis. — The form 
of rhombohedrons could distiyotly be recognised under the microscope 
in the carbonates of inagncsi't, cobalt, nickel and protoxide of iron. *, 
Boron. Borates. — Laurc'it(2) has published a paper on the borates. 
Th^ formula! he asenb^O^ the 'Various salts are based partly on' 

(1) Ann. Ch. Phys. [3] XXX, 129 ; V. Pr. Cliem. LI, .386 (in abstr.) 

(2) Laurent and Cerhardt, C. R> 1850, 33; Ami. Ch. Pharm. LXXVI, 267 
(in abstr.) 



BORON. 


175 


observations of his own, partly on new interpretations of the results 
obtained by other chemists; we consider here chiefly the former, and 
give Laurent’s formulae j they are however translated into the 
atomic weights adopted* in this illeport. Laurent expresses the 
composition of the neutral borates by the general formula B 2 O 8 M 2 
(=2 MO, Bj Og), where Mg may be represented either by a metal, by 
ammoniiyn, or by hydrogen. Boracic acid itself he eonsiders as bi- 
basic(l). — The examined are: BgOgKII 4-4H0 (six-sided 

prisms); BgOgKH+SHO (in* one instance ihstead*of the former- 
salt, right rhombic prisms of 98° 35' were obtained, with the m^’e 
acute edges truncated ; this salt, when kept in a clq^cd vessv^I for 
several days, is transformed into a solid mass with supernatant 

solution) ; BgOgK^II^ -|-4 HO (rectangular prisms 00 P cx) . 00 P 00 

with X P oOy y P 00 and ooV ; ocP:ooPoo = 16^^ ;* oo P oo : x P oo 
= 125°; y P oo : oo P oo == 132° 15') ; B„O^K , 11 , , +3 HO (in 

1 T - ' . 

crystals like those of the corresponding aininonia-wSaU ; this salt docs 
not lose its hydrogen completely when ii!Jnitcd by itself only^ but after 
some carbonate of lime has been added). — Of am7no7tia-salts Jjan- 
rent assumes two, in addition to the one described by Arfvedson 
BA(Nig^H^ + HO,* formerly denotcdJjjtfc4"*l^rat(^ of ammonia, 

viz. ; BgOg (NH 4 ) H-f 3 110 (crystal^^rmcd in a sol utioa.v ^boracic 
■icid in an excess of ammonia, VSich bcconio immediately opaque 
when removed from the motljiffiiquor), and B^Og (N 1 I^)»^ if « + 

3 HO (from ammonia and an excess of boracic acid ; monoclinometrical 
pyramids -fP . — P with cx3 P oo and [x) P oo] ; and twin crystals; 
+ P: +P=114°15', -P:-P = ]15° 15', +P : -P=117°; jvhen 
fused by itself it loses incompletely its water and ammouia,)^Laa- 
rent’s results respecting Bolley’ssorfa-saZ/ have already been con^- 
municated in our last year’s Beport, p. 153. — The following AaryZa- 
salts have been investigated by Laurent : BjOgBa^-f-SO 110 (obtained 
in form of a white, flbcculent precipitate on adding a' hot solutio’^ of 
Bolley’s salt, to a hot solution of nitrate of baryta) ; BgOgBa^lI^ 

10 HO (obtained by the decomposition of the same .salt under circum- 
stances not specified) ; BgOgBaH -f ^ IIO (obtained as a flocculent 
precipitate by dropping nitrate of baryta into an excess of solution of 
borax and ammonia) ; B 20 gBa|ig-H^I 0 (obtained in form of a 

crystalline powder on dropping a hot yj^ution of nitrate of baryta 

(l) Boracic acid is bibasic Trhen tne atonuwweignts ot tnis aeport are aaoptea; 
according to Baurent's mode of designation is quadribasic, because he assumes the 
atomic weights of hydrogen and of the metals only half as large in relation to that of 
oxygen. 
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BonitM. into an excess of a solution of Bolley's salt, which should be stirred all 
the time). — St^yntia-salts : B^OgSrll 4-3 HO (dried at 100° j obtained 
by adding a boiling solution of borax to a boiling solution of chloride 
of strontium,' the 3 HO escape at 280°) ; BgOgSr^H^ + 2HO (obtained 

in form of a white powejer b^ boiling a solution of the preceding salt 
with boracic acid and evaporating). — Lime- and magnesia-salts: 
B 308 Ca^n^ 4 -S HO (is ‘deposited as a powder on boiling milx of lime 

with an excess of boracic acid) ; Bg 08 Mg 2 4-8 HO (prepared by 
addiiig O' boiling, solution of borax to a boiling solution of nitrate of 
magrtesia) ; Br.OgMg. II* 4 4 IIO (on boiling an excess of a Solution of 

boracic acid with carbonate of magnesia Snd filtering it, a liquor was 
obttTined which deposited first boracic acid, and then, by spontaneousj 
evaporation, this ealt). — 'Borax added to a hot solution of sulphate 
of copper, yielded a green precipitate, the composition of which, 
when dried at 100°, is expressed by the formula Bg08Cug4-3 Cu04- 
6 HO. 

Jioratc of Soda. — E. Schw<$izel*(l) has made experiments^^ 
borax, especially on its deportment with feeble acids. — A sohtj^S: 
of borax, evaporated at 100°, leaves an amorphoiis, transpi^^^ 
brittle mass, whic’^ when dried at 100° u^i) its weight remains 
constant, pc -.esses tfie^'’6'i. 'position NaO, 2'l^g4-4 HO. "Vl^en 
evapora^’^^^'j'elow 90*^, borax iJi 'lines a crystalline form. — A solution 
of borax, saturated whilst cold, .bsorbs as much carbonic acid as 
would silfficc' to convert the soda tentaiiied in the borax into figtr- 
bonatc of soda. "^A solution thus saturated with carbonic acid, has 
a feeble acid reaction, disengages much carbonic acid* on addi- 
tion of a stronger aeid,]^^^^ at a certain degree of concentration on 
being ^evaporated. solution of borax completely saturated 

with cationic acid no boiax is separated, even after some time, when 
if is mixed with its bulk of alcohol ; whilst the addition of alcohol to 
a pure (even very dilute) solution of borax effects an immediate and 
nearly complete precipitation of borax in a crystalline form. Borax 
-*s Consequently decomposed by carbonic acid, perhaps quadriborate 
and bicarbonate of soda being formed, or more likely carbonate of 
soda and free boracic acid. — Sulphuretted hydrogen also decomposes 
borax with formation of sulphide of sodium and free boracic acid. 
An aqueous solution of borax absorbs sulphuretted hydrogen in con- 
siderable quantity, which agam escapes on adding hydrochloric acid, 
and on evaporating. A solftion of borax treated with sulphuretted 
hydrogen contains hyposul^ixHte of soda, when exposed to the air for 
someHimCj, .On a rolution of borax, completely saturated 

(1) Mitth. d. Naturforseb. GesellschVsu Zurich, IBSO, 1 ; Ann. Ch. Phami. LXXVl, 
267 ; Chem. Gaz. 1850, 281. 
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with sulphuretted hydrogen^ with twice its bulk of alcohol, no 
separation of borax takes place ; if ether be added to the alcoholic 
liquor untit two layers are formed, the lower yellowish one contains 
sulphide of sodium, and the upper boracic acid — Schweizer* deems 
it probable that borax is decomposed even by being dissolved in 
water, and not partially only (as^Barreswil pixjviously suggested), but 
entirely,(» boracic acid and (mono-)* borate of soda being •formed. — 
Silicic acid, in its soluble modification, does not exert a decomposing 
influence on borax. A very ddute solution o^ borax* deft for some 
time in contact with pure gelatinous silicic aci^, contained onlj^ 
very small quantity of the latter, and on adding alcojiol, the "^rax 
separated unchanged. — A solution of bor&x, saturated while cold, 
dissolves a considerable quantity of arsenious acid wfthout separating 
boracic acid, a compound very soluble iif water being formed.* In 
order to prepare this compound, a cold saturated solution of borrfx 
was digested with finely-powdei’cd arsenious acid for some time on a 
water-bath ; the liquor was evaporated at 100^, and poured off fhe crys- 
tals of borax which deposited, pii ajlowing it ^o stand ; it was then 
evaporated to the consistence of syrup ;*on a little water being added, 
crystals of borax again separated, from which the liquor was poured 
off*; then again strongly evaporated, left standing in the cold for 
some time, freed from some brownish fl at q*- * ^i^jh had deposited, 
and now completely inspissated. ITj^'^^lx^iduc rema?: ^d fop a long 
time soft and viscous, and beeam^J^lid, brittle, gum-VZ and of 
a slightly yellowish colour, whejr heated far several ^ajs. It was 
dissolved in as little water as possible, freed from som? traces of 
arsenious acid which had separated, and evaporated under the air- 
pump. The mass, after remaining for several weeljs in vacuo, 
contained the elements of 3 cquivs. of biboratc of soda, 5 equivs. of 
arsenious acid, and 10 equivs. of water (found by analysis ,5^55 j^r 
cent of arsenious acid, 10‘50 per cent of soda, 2()'55 of boracic acid, 
and 13'40of water). It was almost insoluble in alcohol, but dissolved ^ 
readily in water; forming a liquid of an alkaline reaction, rendered 
gradually somewhat turbid in the air, and from which it did not 
•separate in crystals, even when evaporated as slowly as posstbl% 
A solution of the consistence of a syrup solidified in snow to a white, 
radiated, crystalline mass, again becoming liquid at the ordinary 
temperature. Schweizer thinks that the proximate constituents of 
this compound arc arsenite of soda, borate of soda, and a compound of 
arsenious acid with boracic acid. — Organic acids are freely dissolved 
by solution of borax. The liquor Stained by digesting a cold 
saturated solution of borax with ben^ acid, and strongly en^apo- 
rating at 100®, yielded crystalline scays ot the ftiother- 

liquor, when gently evaporated, gav/ crystals of benzoic acid ; and 
the thick liquid separated from tf^fem left, on farther evaporation, 
a white, silky mass, readily soluble in water and alcohol, and con- 
VOL. IV. N 
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taining soda, boracic acid, benzoic acid, and water. Tannic and 
gallic acids behave with borax like arsenious acid, a compound of 
the organic ac'id and the constituents of borax being formed, which 
is easily soluble in water. The contpound of gallic acid, when dried, 
forms a gummy mass; that of tannic acid a yellowish powder, pos- 
sessing no longer an astringent taste,' and the aqueous solution of 
which solidifies, to a gelatinous mass on addition of an acid. Mar- 
garic, stearic and oleic acids are dis’solved in considerable quantities 
by solution of 'borax j a clear solution, saturated whilst warm with 
stearic acid, is on coofing completely converted into a jelly. Colophony 
is al98i readily golublc in a solution of borax. 

PiiospUoruN. — R. E. Marchand(l) has made investigations on the 
luminosity of ph6sphoru8. lie concurs WithT the view of Bcr zelius(3), 
according to which lumiriosity of phosphorus can ensue without 
sSnultaneous' oxidation, as the ofiect of evaporation and molecular 
change thereby produced. M archand found that phosphorus becomes ^ 
luminous in all gases, and also in all vapours, except in those cases' 
when the substances forming, or. beipg contained in, the atmosphere 
round the phosphorus arc combining chemically with it. In some 
gases, phos 2 )horus is rendered luminous at very low tempera^tures ; 
whilst in some vajiours it has to be heated to the boilingi^^oint. 
The luminosity by ji.p'v^mtion differs from that appears on 

oxidatioi^y^ itj^oiitinucs as Ibiiaj .as any of the phos]^dros can evapo- 
rate, bui, v-odscs whenever the'\;;Jio8phorus is covered with a skin 
preventing evpjioration. Marchsiv^^ examined the deportment of 
phosphonis contaqied ii^^-j^ current of gas; in a closed space, filled 
with a limited quantity gas, the luminosity soon ceases, because 
the space bcqpmcs soon satumted with the vapour of phosphorus, and 
farther evajioration is then iia\)ossiblc. In a current of pure hydrogen, 
plK)sp^i,qj;^s was distinctly lumin<»us ; a sudden increase of the current 
produced an instantaneous increase, and then a cessation of the 
.iumination; phosphorus was still luminous at — 15°. In a current 

of carbonic acid, the pliosjiliorus exhibited the same deportment. 
The vapour of ether, petroleum, oil of turpentin, or sulphuretted 
hydrogen, added to the hydrogen, prevent the phosphorus from- 
being luminous in it ; by raising the temperature, however, it may 
again be rendered luminous even with these admixtures, and by 
heatklg to boding even in the vapour of pure ether. In dry atmo- 
spheric ‘air, hydrogen or carbpnic acid, phosphorus- ceases to be 
-luminous- air 1 5°, when the pressure is increased to 2 atmospheres; 
on suddenly removing the increased pressure, the phosphorus again 
becois.es luminous, and, y short time, luminous vapours are 


(1) J. Pr. Chem. L, 1 ; Berichte der {resellsch. d, Wissenschaften jzu Leipzig, 1849, 
111, 126 (in abstr.) ; Ann. Ch. Pharm. LX^VI, 222. 

(2) LeWb. d, Chem. 5 Aufl. I, 195. 
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formed. — In dry oxygen, phosphorus does not continue long to be 
luminous, because it becomes coated with a crust of^oxydized phos- 
phorus, which prevents evaporation ; when the phosphorus is carefully 
melted (so that no ignition ensufis), whereby this crust is frequently 
broken, the lupainosity continues longer in a current of such oxygen, 
and then, even when using perfectly pui’e Oxygen, ozone is formed 
(contrary to the statement of Sctionbcin). Marehan'd observed 
phosphorus was still luminous at — 13° in oxygen, and at — 3° 
in atmosphearic air. The lunrinosity of phosphorus in air, at a low 
temperature, is not, according to him, the effect, of pxydation, bul;.«f 
evaporation. • • 

Schrotter(l) has commnuioated, as a complement to his former 
investigations on amorphous* phosphorus (3), that* it can also be 
prepared in compact masses (previoy,sl 3 r obtained in form of a red 
powder only), when phosphorus is kept for a considerable time (eight 
days) as uniformly as possible at a tcmperatux-c very near to that at 
which it is again transformed into its original state. Amorphous 
phosphorus thus obtained forms ajsohercnt, reddish-brown mass, of 
an iron-coloured, conchoidal fracture, with imperfect metallic lustre, 
brittle, and the hardness of wliich is between that of calcareous 
spar and fluorspar its spec. grav. was found to be 3‘089 to 3’106j 
these numbers are, however, too low^g^awiKi^ admixture of 

some common phosphorus. This aj^mSurc also Citu'^ys^ a'liorplious 
phosphorus, thus prepared, to m^icrgo oxydation, an*u ^v'bu com- 
bustion, at the ordinary temjjp^urc. (Oh che formation of amor- 
phous phosphorus, see also ]). 180). — Schrbtter likewise states, that 
phosphorus decomposes water fi’om 350° to 360°. If moist phos- 
phorus be scaled in a glass tube, and this be heated, to the above 
temperature for soroc time, spontaneously inflammable phosp4orettcd 
hydrogen is disengaged on the tube being opened 

In a preliminary notice, Schr6ttcr(3) mentions that the atonic 
’ ■ ’ ’’ inly 31, and not 33, according tq, 

losphorus was subjected to direct 

Pbospiiopic Acia^^*V6lcker(4) has made a communication edIP 
cerning the amour i *of phosphoric acid contained in some waters. 
He found in an ir ,-ru8tation from water of Cirencester, 1‘35 ; in 
one of Edinburgh, 4*037; and tn those of some marine boilers. 


weight 01 phosphor's is proDahly o 
experiments in whi i jamorphous pi 
combustion in oxvt . 


Pbof- 

phoruf. 


0‘03 to 0*04 per cent of phosphoriqi acid. 

Saipbur. — The statement occurrii^^ in Gmelin^s Ilandb.der Chem. 
(4th ed. I, 602), that the brown col("^ir of amorphom sulphur might 


(1) Pogg. Ann. LXXXT 299 ; J. Pr. ChexvJlA, 155\ Compt. Rend. XXXI, 138. 
(2; Annual Report for 5847 and 1848, I, 255. 

(3^ Wien. Acad. Ber. November, 1850, 441. 

(4) Chem, Gaz. 1850, 346 ; Instit. 1850,341. 
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be eauscd by an admixture of asphaltum,” was thought by H orsford(l) 
to have reference to melted sulphur; he prepared, therefore, sulphur 
from heavy spar, and found that it also assumed a brown colour on 
being melted. * 

Sulphites. — Mene and Vinchon(2^ deny the existence of the 
bisulphites of lime, baryta, magnesia, and alumina; they state that 
the action of sulphite of lime in the manufacture of sugar, observed 
by ]Vlclscns(3), takes place only in presence of free acids which 
disengage sulphurous abid from the sulphite of lime. — ^The reactions 
oft^lnhite of sodg, with various metallic salts have Ibeen investigated 
by ll?Hirzcl(<l^. ^ 

Sulphuric Arid. — Keinp(5) recommends^, for the purpose of puri- 
fying sulphuric acid from nitric acid, to* dilute 3 vols. of oil of vitriol 
with 1 vol. of water, to jiafs sulphurous acid gas through the hot 
mixture, and to driVe off the excess of it by bailing; or better, 
to mix 3 vols. of oil of vitriol with 1 vol. of water, previously satu- 
rated with sulphurous, acid, and to boil this mixture. By mixing 
the oil of vitriol with half its bulk o^ aqueous sulphurous acid, the 
lead contained in the former was also completely separated ; and the 
liquid, petoed off the precipitate, and boiled down ;to a spec. grav. of 
1*845, was almost chemically pure sulphuric acidj. — Jacquelain(6) 
has attempted toy;* TiXi’^^fu^ontradictory statements on the freezing- 
points of Jind of SO3,*? HO. He found that in open tubes, 

and with' *.ouiinual stirring, SO3, 'tlQ congeals at 6°, and SO3, 2 HO 
at 4- 8°; that, t however, ‘ in sealewtubes these ( hydrates may be 
exposQd to — 35° ai\d — 40°, without becoming soli4; but solidification 
suddenly takes place on operii^ng the tube. He exjamined the density 
of aqueous acid of different cOm])osition, prepared partly by rapidly 
mixing, hydrated sulphuric acid and water (/f), /partly by allowing 
the^hydfajp to attract In vacuo gradually a certain weight of water 
{B\ lie found the densities at 15° : 


A 

B 


SO3, 2110 

1*7846 

1-7858 


SOj, 3110 

1-CCC2 

1-6746 


SO3, 4 no 

1-5681 

1-5721 



SO3, 6 HO 

1-4313 

1-4538 

SO3 remain fluid 

--| 0 _ 


Thb aqueous acids containing more than 2H 
in sealed tubes down to— 40°, and in open^^ubes to— 20® — ^By 
passing the vapour of anhydrous sulphuric 4i4.-id into the hydrate, 
SO3, HO until the latter was saturated, and them freeing the crystals 

^ 

(1) Proceedings of the 2. American Association for the Ad^ ancemeiit of Science, held 


at Cami 
(2) Ihstit. 


1, 492> 


234. 

1850, 178. 

(3) Annual IC ICTTtl, 

(4) Zeitschrift f. Pharmacie, 1850, 9, 

(5) Proceedings of the Royal Society orEdinburgh, II, 29fi 

(6) Ann. Ch. Phys. [3] XXX, 343; J. Pr. Chem. LI, 461 A Ann. Ch. Pharm.LXXVI, 

233 (in abstr.) j 
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formed from the liquor by continued pressure between poiwis tiles of 
porcelain, taking care to exclude moistufc, Jacquelain obtained a 
compound melting at + 26 °, crystallizing in thin, tra&sparent prisms 
and fuming in the air, the composition of which corresponded to the 
formula 4 SO3, 3 HO. 

Tbionic Adds. — In examinhig the products of the action of sul- 
phuretted hydrogen and sulphurous aci<^ in watey, Sabrero and 
Sclmi(l) found in every instance, besides pentathionic acid(2), tetra- 
thionic, hyposulphurous -and sulphuric acids, but in io case trithionie 
acid ; they are of opinion that the nature of the products of dec^- 
position depends on the relative quantities ^)f sulplfurcttcd hyditjgcn 
and sulphurous acid, on tlje concentratioif of the liquor and on the 
temperature. On decomposing sulphuretted hydwgcn and sulphu- 
rous acid in water, a considerable quantity of sulphur is separated, 
forming with a small quantity of watdV an emulswon, from which it is 
not deposited even after a considerable time, and with a large quan- 
tity of water an almost perfectly clear liquid. From the emulsion 
the sulphur is precipitated on adding an aqubous solution of a neu- 
tral soda-salt, and will again fdrm an* emulsion on being mixed with 
water ; if, however, Jhe sulphur be precipitated from the emulsion 
by means of a neutral potassa-salt (es2)ecially sulphate of potassa), it 
is obtained in form of a tough, elastic mas« i-'«v|^aining unchanged 
when kcjit even for several months ; state'll docs not repro- 

duce the emulsion on being mi\ed,»!^th water. Sobre’i>'^ cwd Sclmi 
point out that a considerable ai^unt of sylphur may be contained 
in such a liquid without afpj^ing its transparency to flny extent, 
and without being actually dissolved.-i-Fordos* and Gelis{ 3 ) ob- 
serve, that the sulphur-acids found bj Sobrero and Selmi, along 
with pentathionic acid, may be considered simply as products of 
decomposition of this veiy changeable acid. They add, at tile s^mc 
time, the following statements on the thionic acids (acids'ttF sulphur 
with 5 equivs. of oxygen). These acids possess a greater stability 
when in contact with other acids j thus pentathionic acid formed’’ 
from chloride of sulphur and water is much more slowly decomposed, 
if the water used he acidulated with sulphurous or hydrochloric ’ac>d» 
instead of being pm'e. On the contrary, the aqueous solutions of the 
alkalies hasten the decomposition of the thionic acids with the excep- 
tion of the dithionic ; sulphuric acid is never formed in this decomposi- 
tion. Pentathionic acid yields with potassa hyposulphite of potassa 
only : tetrathionic and trithionie aci?s give hyposulphite and sulphite 


(1) Ann. Ch. Phys. [3] XXVIII, 210 ; J. P'./^hem. XLIX, 417 ; Ann. t!h./Phann. 
LXXVI, 237. 

(2) Comp. Annual Report for 1847 and 1843, 1, 284. • 

(3) Ann. Ch. Phvs. [3] XXVIII, 451 ; J. Pr. Chem. L, 83 ; Ann. Ch. Pharm. 
LXXVI, 238 (in abstr.) 


Thionic 

acids. 
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of potassa ; trithiduic acid is only decomposed by protracted boiling 
with potassa^ ditbionic acid not at all. 

2 f KO, S5O5) + 3 KO = 5 (KO, SjOj) • 

2 (KO, S4O,) + 3 KO =3 (K(\ SoOj) + 2 (KO, SOj) 

- 2(KO, S40j) + 3K0= KO, SjOj + ^ (KO, SO*) 

BiBuiphide of Carbon. — M. Scanlan and A. Anderson(l) think 
it probable that, besides sulphuretted, carbonetted, and phosphoretted 
hydrogen and carbonic acid, they have met with bisulphide of carbon 
in the gas escaping from the contents a sewer. 

Sulphides of xWetaiH. — Senarmont(2) has prepared several metallic 
suTjphidcs in a siiftilaf .manner to the carbonates, (see page ,174;) he 
decomposed a ‘soluble snplt of the metal with a polysulphide of 
potassium at an .elevated temperature.. The sulphide of potassium 
was gealed up in an exhausted glass tube along with a glass bulb con- 
taining the soluble metallic salt and some air, so as to burst the bulb ' 
at an increased temperature and to effect the mixing of the contents. 
— Bisulphide of Iron, h'eS.^, was obtained by decomposing sulphate 
of protoxide of iron '(at 165°) or protochloride of iron (at 180°) 
with a polysulphidc of 2 )otassiunI ; it' is a black, amorphous ppwder, 
sometimes coating the tube with a metallic yellow lustre ; exposed to 
the air it is scarcely oxydized whilst moist, an& not at all so whejn 
dry, even after cousidtp'able time; it is inflammable, and not attacked'* 
by hydrochlorij,v:.iu ! — sdipKi of Manganese, MnS, is prepared with 
protosuli^^df 'of jiotassium; mth^at 185°, it is an amorphous, black 
powder, sometimes coating the tn^ with the colour of steel,, little 
changeabk in moist, aiul not at all nft»dry air. Bisulphide of Man- 
ganese, !MnS 2 , preiidred bctv(cn 160° and 18Q,° by m^aua, of ft pobfsul- 
phide of potassium, is a bi ick-colourcd, amorphous powdfpi^ 
in the air like the preceding. — Sulphide of Cobalt, Cog^j., ptef^^d 
at 160° from chloride of cobalt and a polysulphidc of potassium, 
is an aUf&rphous, blackish-grey powder, unchangeable in dry air. — 
By’ the action of proto- or jiolysulphide of jiotassium on chloride 
of nickel, at 160°, Sulphide of Nickel, NiS or Ni 3 S 4 , respectively 
were obtained ; both arc amorphous, blackish-grey powders, some- 
.tyncs coating the tube with a metallic, yellow lustre, and remain 
unchanged in dry air. — By using either mono- or polysulphide of 
potassium Sulphide of Zinc is formed (at 175°) of the composition 
ZnS, as a white, amorphous powder, unchangeable in the air. — Some 
of the sulphides thus prepared assume a crystalline appearance by 
the following method : Into a s4,rong glass tube, almost filled with 
boiled water, some metalUc sulphide and persulphide of hydrogen 
were ,nut, the tube freed from^iair, and sealed up ; sulphuretted hym’o- 
gen wa" formed and sulphur ‘deposited ; on heating (whereby explo- 


(t) Chem. Soc. Qu. J. Ill, 13. 


(2) Loc. cit. p. 174. 
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sions are very liable to occur) the metallic sulphide was dissolved, iodine, 
and on cooling it separated in a crystalline form. 

to dine. — On the occurrence of iodine numerous Ajsearches have 
been made. — Muller at llosswein(]) had .previously observed that 
water-cresses {Nasturtium officinale) contain iodine. Chatin(2) has 
now found it in the ashes of ali fresh- water plants, but none in those 
of land ^plants ; the same species* containe^d iodine ,when grown in 
fresh water, and none when grown on the land ; plants grown in 
running water contained more iodine than those from^tagnant water. 

The iodine is said to be contained in the juice of the plants in combi- 
nation with an alkali-metal. — E. March an d(3) fias found iodine nficl 
bromine in the well-water o^ Fecamp, and*the former also in fresh- 
water plants. — Bussy(4) ulso* confirmed the occurrence of iodine in 
several fresh-water plants, lie, moreover, found iodine in the* pro- 
^^cts of distillation of coal (5) j he states that the ainnioniacal liquor from 
the manufacture of coal-gas contains iodide of ammonium, and that 
the coke remaining contains iodine. According to M^ffc(6) this 
arnmoniacal* liquor not only contains iodine,* but also bi’omine. — 
Meyrac(7) found iodine and bromine in oscillaria in the thermal 
watei's of Dax (departcincnt des Landes) and Person j#(8) iodine in 
Jungermgnnia pinguis (9) . — L amy(10)a)idFehling(ll)found iodine 
in the potash manufactured from the molasses the bect-root-sugai* 
factoi’y of Waghiuisel in Baden. Thr nJrrner fouiA!» iodine also in 
the beet-roots of Waghaiisel, but n* nc in the sugar (ra\.f ewefined) 
manufactured from them ; he c(*ild not, hqwever, discover a trace of 
iodine in the beet-root or in i\\c potash of a sugar fifeto^^ near Va- 
lenciennes. — In a later communication, Ghatin(l%) gives finally the 
following statements : iodine occurs in vnriems fresh-water plants from 
all parts of the world, in coal and peal (13) and in fr<?sh -water ani- 

(1) Arch. Pharm. XXXV, 40 ; on the occurrence of iodine in plants of tl{6*sea-coast, 

compare Gregory, Ann. Ch. Pharm. XXXIV, 240. • 

(2) J. Pharm. [3] XVII, 418 ; J. Pr. Chem. L, 273 ; Compt. Rend. XXX, 352 (in 
abstr.) ; lustit. 1850, 97 ; Ann. Ch. Phaim. LXXV, 61 ; Bussy’s Report, Compt. RcuaT 
XXX, 467. 

(3) J. Pharm. [3] XVII, 356. 

. (4) J. Pharm. [3] XVII, 431 ; Compt. Rend. XXX, 537 ; Instit. 1850, 145 ; J. Iff 
Chem. L, 28{r. 

(5) Fischer had previously found iodine and bromine in the coals of Silesia (Annual 
Report for 1847 and 1848, I, 289). 

(6) Compt. Rend. XXX, 612; Instit. 1858, 153. 

' ' (7) Compt. Rend. XXX, 475. 

(8) Compt. Rend. XXX, 478. 

(9) Von der March has formerly found iifdine in Jungermannia albicans (Annual^ 

Report for 1847 and 1848, 1, 289). * 

(10) J. Pharm. [4] XVIII, 33; J. Chim. Med.i‘[3] VI, 322 ; J. Pr. Chem. LI,n87 (in 
abstr.) 

(11) Ann. Ch. Pharm. LXXV, 67. 

(12) Compt. Rend. XXXI, 280; J. Pharm. [3] XVIII, 241 ; J. Pr. Chem. LI, 277. 

(13) Straub ban, already found iodine in the peat of the neighbourhood of Hofwyl 
(Qmelin’s Handb. d. Chem. 4. Aiifl. I, 677). 
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mals (leeches, crabs, frogs, w^ter-rats and others). Fresh water Itself 
(whether^ river-, spring-, or well-water) contains iodine, and the more 
of it the greater the amount of iron it contains. The waters of vol- 
canic-rocks are the richest in iodine^ next those of the green chalk and 
ferriferous oolites, then those of the coal formation } but little iodine 
occurs in the watcis of lime- and magnesia-rocks, and very little in 
those of red marls , the amount of iodine is not in proportion to that 
of chlorine. The waters from glaciers are poor in iodine. The 
amount of iodine in r^ver- water is more uniform than that in spring- 
water, and both contain the less iodine the more the earthy salts 
fti> 0 JAnd. Iodine al^o exists in land-plants and in land-animals. The 
potashes of cofnmerce(l) cand most of the salts prepared from it (with 
the exception of saltpetre, cream of tartar, tartar emetic and Rochelle 
salt) contain iodine, and sjjso the vaiious sorts of sal-ammoniac and 
soda, and the comiyon salt prepared from sea-watcr. Rock-salt and 
the common salt of tlic cast of Fiance arc almost free from iodine. 
Fermented liquois (wine, cider, peiiy) contain iodine m varying 
amounts, the difference of the soil exciting heieby the same influence 
as in the case of the viatci. JVIfik is still richer in lodmc than wine, 
and the milh of asses moie so than that of cows. Eggs (but 
the shell) arc iich in iodine. lodmc, finally, occurs in soil : frceljf 
sulphur, the ores of^non and manganese, einnabar ; spann^y 
sum, white cha]^' eoaiSr^nestone.— E. Mar chan d(2), whoflfi^s 
from C^atin(3) the priority of the discovery of iodine m freshjJ 
maintains the following points .^^1 water occurring in nat 
tains lodiine, ^iionunc, and lithium^an woody districts tlife 
may be abstracti^d fiom tlie water by the plants; the as^^’' of most 
kinds of wood contain lothuh ; iodine and biomine are'cKi^y derived 
from the sea,^and aic earned about by the \apour of water ; i^ain-'and 
snow-water usually contain iodine m appiei^iable quantities. 

""Kerned) recommends for the manufacture of iodine tc^ divide 
the sea-weeds mechanically (paitieulaiiy the species of %mmnar%a^ 
which arc especially rich m iodine during autumn), to ferment 
them with water, whereby the vessels containing the iodine-compounds 
are ^opened, to precipitate the liquor obtained, witK a compound of 
^arch and oxide of lead (prcpaied by treating starch with subacetate 
of lead), and finally to work the piccipitate for iodine. — Herzog(5) 
has discussed the impuiitics of the iodine of commerce. 

Iodic Acid. — Jacquelain(6) fcas compared the various methods 
for preparing iodic acid. He fiirds the preparation by means of iodine 


(1) '^odine has previously been fo^nd by ,Preuss m commercial potashes (Ann. Cb. 
Pharm X^XIV, 239). 

(2) Compt. RewJL^SXXI, 495 , J Pharm [3] XVIII, 35S. 

(3) Cbatin’s Reply, Compt Rend XXXI, 868. (4) Chem. Gaz. 1850, 250. 

(5) Arch. PhaJTin. [2] LXII, 155. 

(6) Ann Ch Piys [3] XXX, 332 , J Pr Chem LI, 451. 
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and chloroxide gas both tedious and expensive, and that by means of iodic *cid. 
iodine and chlorine or chlorate of potassa too delicate to admit of its 
application on the large scale. With regard to the latter method, he 
contests the statement of Millo^(l), that in the action of aqueous 
chlorate of potassa on iodine, a small addition of nitric acid materially 
assisted the oxydation of the iodine ; he considers, on the contrary, 
this addition as perfectly ncedlessr He recommends^ besides, when 
decomposing iodate of baryta by sulphuric acid, previously to diffuse 
the former in 15 parts of w^ter, and to add rV its»weight of nitric 
acid in order to effect a complete flrcomposition of the iodate by the 
quantity of sulphuric acid, ni'cessary according fo theory, and whidi 
is to be added in small portions ; he draws* attention hn the circum- 
stance, that sulphuric acid* is not precipitated by baryta in presence of 
certain quantities of iodic acid and iodate/)f baryta. The best method 
for prejiaring iodic acid is, according to him, tp oxydize iodine by 
nitric acid ; he recommends to treat 5 parts of dry iodine with 200 of 
nitric acid of 1 0 •'pec. grav. in a flask, during one hour, at 60°, to 
separate the lodM and foiuu'd fioin th «>u])crn*tant layers (the upper 
containing nunc aiul by|i'>,utrifl aeitls,.the lower one a reddish-brown 
solution of iodine lu uuiic acid), to concentrate these liquid layers 
to -I by distdltU'oa, and to evaporate the residue, along with the 
crystolli/ed ludic acid o'niiM) d .t a low temperature and protected 
from <h' t, when aulijdi'uis i« • . icid -I*' obtaine(\’*bi form of white 
cristals of a motliev-of-pi iu-1 Uc>tre. lie farther states, that iqdic acid 
produces, with sulphuric <ieid and. sulphate of protoxide of iron, the 
same cok'ur as nitric acid ; that by the action of shlphiirous acid 
upon a solution of iodate of baryta, no sulphate at baryta is formed ; 
and that the atomic weight of iodine is tb be assumed as=125'6. 

Iodide of vtaospiiurii*.. — Corenwiiulcr(2) has invtistigated the 
compounds of iodine w'ltli phosphorus, to prepare which be used 
bisulphide of carbon as a solvent ; lie recommends this substance* in 
general for the preparation of several compounds of phosphorus and 
iodine ; thus, sulphide of phosphonis crystallizes in small, yellowisk- 
wliite, easily-fusible crystals from a strongly cooled mixture of the 
solutions of sulphur and phosphonis in bisulphide of carbon,* on 
saturating with chlorine a solution of phosphorus m bisulphide of 
carbon, and cooling, distinct white crystals of jicutachlornh ol* phos- 
phorus, PClg, are obtained, whilst on addition of phosphorus to 
bisulphide of carbon, previously saturated with chlorine, a powerful 
reaction and evolution of light ensue. — From a solution of equal 
equivalents of iodine and phosphorus in bisulphide of carbon, red^ 
needles of the compound PJg crystallized at 0°. This compound 

(1) Ann. Ch. Phys. [3] IX, 400; Berzelius’ Jahreslier. XXIV, 76. 

(z) Ann. Ch. Phys. [3] XXX, 242 ; Ann. Ch. Phann. LXXVIII, 76 ; Compt. Rend. 

XXXI, 172 (in abstr.) ; Instit. 1850, 249 ; J. Pr. Chem. LI, 159. 
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Iodide of is however better prepared by dissolving 1 equiv. of phosphorus in 
pho^pio. Qf carbon, adding 2 equivs. of iodine and cooling the 

solution, which is at first reddish-brown, but soon becomes orange- 
coloured; long, flexible, orange-ooloured, flat prisms are formed, 
which may be freed from the adhering bisulphide of carbon by a 
current of dry air without spfiering decomposition. This compound 
melts at about 110°; it is decomposed by contact with water into 
hydriodic and phosphorous acids, whilst yellow flakes are deposited. 
To prepare hydi’iodic »acid, Corenwinder recommends to heat this 
compound with very little water; some phosphoretted hydrogen is 
IhrXfjd with the hydHodis acid. If the iodide of phosphorus, PJg, be 
mixed with an‘ excess of ])lios|)horus, the latter separates on addition of 
water in the form of the red moditicatiou ; to prepare red phosphorus, 
sorae»iodine is to be added to a solution of ordinary phosphorus in 
bisulphide of carhop, and the* whole left to evaporate spontaneously ; 
the residue is then to be dccornjjosed by means of water, and the 
white modification of j)hosphorus, still contained in it, to be extracted 
by means of bisulphide of carbon. Red jihosphorns also separates, 
according to Corenwinder, %b<Si a Isolution of ordinary phosphorus 
in bisulphide of carbon is exposed to the action of sunlight during 
several days. — In order to obtain crystals from a solution of 1 equiv. 
of phosphorus and 3 equivs. of iodine in bisulphide of carbon, it is to 
be evaporated c«wiaittcrably; ''the air being excluded, and then cooled 
in a mij^ture of ice and commoi\salt ; dark red, six-sided tablets are 
formed, which can be completely\Icprived of bisulphide of carbon 
only by passing air from 50° to 60^ ovfc»? them. By fusing the substance 
thus purified, the^compourul PJg is obtained in large prisms, which 
fuse somewhat under 55°, boil at a higher temperature whilst iodine 
volatilizes, are immediately changed on exposure to moist air, and are 
decomposed by water, hydriodic and phosphorous acids, and orange- 
coloured flakes being foimed. — Other compounds of iodine and 
phosphorus could not be prepared ; from solutions conta^Ug more 
<-than 3 equivs. of iodine for 1 equiv. of phosphorus, first iodine crys- 
tallizes, and then the compound PJg. y ' 

^ cuhiorinc. — BarTeswil(l) observed a copious disengagement of 
chlorine on roasting a mixture of sulphate of protfl^de of iron and 
chloride of sodium in the air below a red heat. ^ 

On the action of chlorine on protochloride of naanganese, and on 
chloride of lead in the presence of the chlorides, alkali-metals, 

see manganese and lead. 

cuorates. — Calvert(2) has communicated ^i|ieriments on a 
more^productive method for preparing chlorates, ^^ecially chlorate of 

W 

(1) J. Pharm. [3] XVII, 443. * 

(2) Chetn. Soc. Qu. J. Ill, .106 -, Chem. Gaz. 1850, 106 ; Compt. Rend. XXX7656 

(in abstr.) ; Instit. 1850, 188 ; Arch. Ph. Nat. XIV, 221. . 
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potassa. I’he chlonrt;e8 of lime and baryta wjere easily obtained by 
passing chlorine through boiling milk of lime, or through boiling 
water containing carbonate of baryta in suspension ; • (at low tem- 
peratures hypochlorites were foruicd). The chlorates thus obtained 
can, however, only with difficulty be purified from the chlorides 
formed at the same time. Fitoin 100 ^rts of solution of potassa 
of I’llO^spec. gray, (containing dO'S^ potassa) 22 chlorate of 
potassa were obtained (the theoretically largest possible quantity 
would be 26‘6 parts), by adding 358 lime (6 CaO to 1 KO), heating 
to 50°, and passing a rapid current of chlorine through it until 
saturated, then filtering, evaporating and reorystffilizmg the residue/ 
the temperature rose to 90° whilst the chlorine pass«?d through the 
liquid. He recommends this method for the manufacture(l) on the 
large scale. At the ordinary temperature lyit little chlorate of potassa 
was formed. On using more dilute solutions of potassa, the lime 
added being always in the propoi’tiou of 6 CaO to 1 KO, the amount 
of chlorate of pot^a obtained was also smaller. 

For the purpose of demonstrating the phenomenon of combustion 
by means of chlorate of potassa,* Vogel, Jun.(2) proposes to pour an 
essential oil (the best for the purpose is oil of turpentin) on some 
chlorate of potassa in a wine-glass, and to add a faw drops of concen- 
trated sulphuric acid, when sudden inflammation ensues. Alcohol, 
ether, bisulphide of carbon (with considciable spaiVv!'’ing), and fatty 
oils (best when used in small quantities and a little warmed), may 
also be ignited in this manner. •. 

Hydrocliiorlc Acid. — ^Accordin^' to Kemp*(I?), hydrodilowj acid is 
obtained free from iron, even when the mixtufc of ehloride of sodium 
and sulphuric acid contains much iron and sesquioxide of iron, if 
2 equivs. of sulphuric ac^ be used for every equiv. of chloride of 
sodium, ' and too great a degree of heat be avoided. — In order to 
prove that this proportion of chloride of sodium and sulphuric acid "“is 
advisable, an experiment has been proposed by Bolley(4), showing 
that hydrochloric acid and hydrated sulphate of soda form bisulphatc 
of soda and chloride of sodium; on pouring hydrochloric acid of 
commerce upon finely-divided Glauber’s-salt, the mass soon assumes 
a milky appearance, owing to chloride of sodium being separated in 
the form of small grains. 

Chloride of suipUnr. — Wohler(^ has communicated experiments 
on the deportment of subchloride of sulphur (SjCl) with metals and 


(1) Calvert does not mention that Liebig has previously recommended for the^ 
purpose of preparing chlorate of potassa, to satiprate a mixture of 1 equiv. K9i and 
6 equivs. CaO with chlorine (Ann. Ch. Pharm. XLI, 307). 

(2) Ann. Ch. Pharm. LXXIV, 114 ; Repert. Pharm. [3] V, 339. 

(3^ Proceedings of the Roval Society of Edinburorh. II. 299. 
h) Ann. Ch. Pharm. IiXXV, 241. 

(5) Ann. Ch. Pharm. LXXIII, 374. 
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metallic sulphides. Coarsely powdered arsenic, covered with subchlo* 
ride of sulphur in a retort, becomes rapidly heated to the boiling and 
distilling of the latter ; by pouring back the distillate to the residue and 
applying heat, all the snbchlpride Qf sulphur may be decomposed, pure 
chloride of arsenic distilling over whilst the sulphur of the chloride 
of sulphur remains behind along with the excess of arsenic used. 
Bi- and ter-sulphidc of arsenic, oven in their fused state, decompose 
the subchloride of sulpHur with the same facility and with spontaneous 
evolution of heat, chjoride of arsenic'being formed. — Antimony and 
black sulphide of antimony exhibit a perfectly analogous behaviour. — 
“The action of tin-Mings on chloride of sulphur is the most violent ; 
if the distillate of this reaction, still containing undccomposed subchlo- 
ride of sulphur „bc again brought into.cbntact with tin, pure bichloride 
of tin distils over. Bisulphide of tin is nov acted upon by subchloride 
of sulphur, and ziijc, iron, nickel and copper but little so, and slowly. 

Oxychloride of Sulphur. — Millon(l) has discovered a new com- 
pound of sulphur, chlorine and oxygen. It is farmed on putting a 
few drops of chloride^of sulphur into a bottle which is not quite dry, and^ 
filled with moist cliloriue-gas,. wlicn 'the new compound is immediately*’ 
deposited on the sides of the vessel in form of colourless crystals. 
This compound m^ be obtained in larger quantities by the following 
method. From 20 to 30 grammes of chloride of sulphur, saturated 
with chlorine, astf put into a bottle of 4 or 5 litres, filled with moist 
chlorine-gas, and 2 or 3 grammes of water added ; the bottle, sur- 
rounded by a frigorific mixture, ^ then shaken during four or five 
hours ; ^ considerable quantity of rrydrochloric acid is given off ; the 
bottle is then agaki filktl wifh moist chlorine-gas, and the above process 
repeated until the cliloricn*^ of sulphur is entirely converted into a 
crystalline mass. The formation of the crys^ls, which have sometimes 
the form of fine needles, sometimes that of broad rhombic tablets, is 
ill most cases preceded by lb at of a yellow oil, heavier than chloride 
oS sulphur. The crystals can be fx'ccd from chloride of sulphur and 
..some sulphuric acid formed with them, in the following manner 
only (and even so, not completely) : a current of dry chlorine-gas is 

f iassed through the bottle for ten or twelve hours, and the crystals 
hemselves shifted about in the bottle by the application of heat. 
The substance thus obtained is decomposed with great violence by 
water, alcohol and dilute acids ; sealed up in a glass tube, it is 
transformed after a few months into an isomeric compound, forming 
a very mobile liquid of slightly yellow colour, not solidifying at— 18®, 
and which is but slowly decomposed by water, alcohol and dilute 
aci^s, sulphuric, sulphurous and hydrochloric- acids being formed. 
The analysis of the liquid compound showOff its composition to be 

(1) Ann. Ch. Bhys. [3] XXIX, 237 ; J. Pt, Chem. L, 267 ; Ann. Ch. Phanp. 
LXXVl^ 235. 
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=s 8 , 01303 , viz. : dithiomc acid, in which 2 equivs. of 0 are replaced suiphocio- 
by 2 equivs. of Cl. , pho1.pho- 

Salpho chloride 'of Phosphorus. — 61ad8tone(l) has investigated 
the aetion of sulphur on pentachlofide of phosphorus (PCI5). When 
fused, both substances eombine^ and colourless erystals are formed. 

Oil application of a higher heat a ycjlow Kquid is formed, which can 
be distillad over ; it contains phosphorus, 'chlorine •and * sulphur, 
and differs from the compounds of this kind hitherty known. In 
order to prepare this liquid, 3 parts of pcntachloride of phosphorus 
and 1 part of sulphur (a little more sulphipr then jcorresponds to -« 
the proportion 1 PCI 5 : 4 S) are mixed in a |mall rctoiat and gently 
heated to the fusing-point untilthc reaction has taken place throughout 
the whole mass; a yellow liquid and colourless crystals are forpicd 
thereby ; on applying a somewhat highp}* heat the crystals disappear, 
but are formed again on cooling; on heating rapidly to boiling a 
liquid distils over (first at 110 °, and then at a higher temperature), 
from which but few crystals separ.tte. and in, the retort remains 
(sometimes only) a small quantity of a dark-coloured, tough sub- 
stance, volatile at a higher heat, which is not attacked by water, and 
appears to give up some chlorine when acted upon by alkalies. The 
crystalline and the fluid body arc formed in varying proportions ; of 
the former scarcely a trace is sometimes to be found amongst the 
final products of the decomposition. When less sulphur is used than 
stated above, sortie unchanged chloride of jihosphorus remains in the 
retort, and when more is used, a mixture of sfujphur witJi t^p tough 
body above-mentioned. No other substances fhan .those mentioned, 
were observed to be formed. — The liquid compound is freed from the 
crystals, as much as possible, by repeated rectifications .at a gentle 
heat, until it distils over completely at a temperature not exceeding 
125° ; it then is clear, mobile, slightly yellow, of a feeble and sourish 
odour, possessing high refracting power, evaporating even at the 
ordinary temperature, boiling at about 118°, not solidifying at— 17°,^ 
heavier than W’ater ; the spec. grav. of its vapour at 203° was found 
to be=5'5(2). Its composition corresponds to the formula PClgSj,; 
Gladstone views it, accordingly, as a combination of pcntachloride 
of phosphorus with 4 equivs. of sulphur, and terms it sulphochloride 
of phosphorus- When hot, this substance dissolves considerable 
quantities of sulphur, phosphorus and chloride of phosphorus, which 
again separate on cooling in a crystalline form ; it dissolves iodine 
with a deep red colour, is miscible with bisulphide of carbon, and is 
not attacked by concentrated sulphuric acid, at least not when c^d. 

It decomposes ether, alcohol and oil of*turpcntin with violence ; it 


(Ij Cbeni* Sop. Qu. J. Ill, 5 ; Ann. Ch, Pharra, LXXIV, 88. ^ . 

(2) This would indicate a very improbable condensation, viz. PCI6S4 to 7 volumes. 
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is not decoin]posed by hydrogen, but on passing sulphuretted by- . 
drogen over ^t, sulphur is deposited, a gas is disengaged in the 
liquid and another fluid substance remains behind. Metals decom- 
pose it, some only on application of heat ; by nitric acid it is oxydised 
with violence. In contact with wat^r it is instantaneously decom- 
posed ; the odour of bisidplfo-ter<d»loride of phosphorus is perceptible, 
and after' a few hours a residue of sulphur with some sulphide of 
phosphorus is.obtainpd, and a solution containing hydrochloric, sul- 
phuric, phosphoric, pi’obably phosphorous and another acid, which 
«eems to be the sulpho;.phosphoric acid of Wurtz (PSgOg)!!). In 
contact with aqueous solj^itions of alkalies, the snlphochloridc of phos- 
phorus undergops the same decomposition as with water, only more 
rapidly ; the liquid assumes a dark red colour before the decom- 
position is complete, and!" thoi sulphur which separates is, at first, 
mixed with oi’angc-colourcd flakes. — The crystals gradually deposited 
from crude 8ul])hochloride of j)hosphorus (the form of which is not 
intelligible to us) contain ])hosphorus and chlorine in the pro- 
portion of 1:5, but varying quantities (as much as 16*6 per 
cent of sulphur) j Gladstone views them as a mixture of PCI5 and 
PCI5S,. 

Fluorine. — G. 'W’ilson(2) has stated, that by using 24 pints of 
ox-blood, 12 pints of milk, and 12 lbs. of cream cheese, fluorine could 
. very distinctly be detected in the ashes of these substances ; but very 
minute traces were found in the ashes of 4 pints of whey. He 
thinks ^e flfioride of j^chlcium accompanies here also the phosphate 
of lime. According lio him, 67,000 parts of water at 15° dissolve 
0*26 of fluoride of calcium'.' 

Nitro{ir<Mi. Nitride oflioron. — ^Balmain(3) had previously ob- 
tained compound of boron with nitrogen by heating boracic acid with 
dyanide of potassium, or with cyanide of zinc, or with cyanide of 
mercury and sulphur ; he supposed it at first to be capable of 
« uniting with metals analogous to cyanogen, and termed it Aethogm. 
W6hler(4) found afterwards that this body may also be prepared 
with advantage by igniting an anhydrous mixture of borax and 
ferrocyanide of iron. — This compound has recently been the subject 
of investigation by W6hler(5). He prepared it by intimately mixing 
1 part of pure anhydrous borax with 2 parts of dry sal-ammoniac, 
igniting the mixture in a covered crucible of porcelain or platinum. 


(1) Comp. Annual Report for 1847 and 1848, 1, 275. 

(S) Chem. Gaz. 1850, 366 ; Instit. 1850, 365. 

(3) T>M1. Mag. [3] XXI, 170; 'XX!!, 467 ; XXIII, 71; XXIV, 191; Berzelius’ 
Jahresber. XXIII, 98 ; XXIV, 82, 187 ; XXV, 87. 

(4) Berzelius’ Lehrb. d. Chem. Ill, 113. 

(5) Ann. Chem. Pharm, LXXlV, 70; Pogg. Ann. LXXIX, 467 ; Ann. Ch. Phys. [3] 
XXIX, 240 ; Instit. 1850, 159. 
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^Iriturating tlie white, porous mass thus foriued, protractedly boiling Nitro. . 
I with much water and some hydrochloric acid(l), separating the nitride 
boron on a filter, carefully washing it with hot water, and drying(2), 

The substance thus prep^ed contained at most 42’ 7 per cent of boron 
and 51'4 per cent of hitrogen(3). Wohler considers the pure 
compound as having a composition corresponding to the formula BN, 
which requires 43*8 per cent of boron and 56‘2 per cent of nitrogen. 

Ho thinks it probable that the preparations examined by him still 
contained an admixture of some boracic acid,* which was protected 
against the action of solvents by the nitride o4 boron. Nitride 
boron shines in the edge of a flame MUth a brilliant greenish-white 
light') foreign bodies prevent* this shining. In the flame of alcohol, 
fed by oxygen, it undergoes* rapid combustion with a greepish- 
white, feeble flame, and formation of .valours of boracic acid. It 
neither melts nor loses nitrogen when exposed* during one hour 
to the melting heat of nickel in a crucible of porcelain, which, 
surrounded by charcoal, is put into a .cruciblq of clay. It is not 
decomposed by ignition in an atmosphere of hydrogen, chlorine or 
carbonic acid gas, nor by concentrated acids or alkalies ; it is, however, 
slowly converted into boracic acid and ammonia, when heated with 
concentrated sulphuric acid until the acid commences to evaporate ; 
when digested with fuming hydrofluoric acid, much borofluoride of 
ammonium is formed; and when fused with hydrate of potassa, a 
considerable quantity of ammonia is given off. In a curfent of 
aqueous vapour, it becomes converted into ammonia anck boracic acid, 
at a moderate red heat ; the same decomposition is slowly effected, 
when it is heated with -water in a sealedftube at 200°. On being 
ignited with easily-reduciblc metallic c/xides (the oxides of lead, 
copper or mercury), it forms nitric oxide and nitrous acid, whilst 
the oxides are reduced, without however producing incandescence. 

When ignited with anhydrous carbonate of potassa, borate and cyanate 
of potassa are formed (BN-f2 [KOjCOj] = KO, BO^-l-KO, C 2 NO)«-j 
3 parts of nitride of boron and 1 7 parts of carbonate of potassa, heated 
in a platinum crucible over the spirit-lamp, fuse, even at a low red 
heat, to a limpid liquor, which, on cooling, becomes a crystalline 
wiiite mass, -consisting of nearly equal parts by weight of borate and 
cyanate of potassa, and forming with water a clear solution. When 

(1) The aqueous extract being slowly evaporate^, chloride of sodium is obtained in 
distinct, clear octahedrons, which assume a milky appearance on heating. 

(2) According to H. Rose (Pogg. Ann, LXXX, 265), nitride of boron is best prepar^ by - 
mixing a solution of boracic acid ^irith sal-ammon\pc, evaporating to dryness, igniting 
the dry masd and then exhausting it with water. Nitride of boron is not formed when tbe 
dry masa is ignited in an open platinum crucible with access of air. Solution of boracib 
acid, evaporated with nitrate of ammonia and the residue ignited, yields no nitride of boron. 

(3) The amount of boron was determined by igniting with nitrate of lead and esti-* 
mating how much the weight of the fused residue exceeded that of the oxide of lead 
which had to remain. This excess was caused by the boracic acid formed. 
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an excess of nitride of boron is usCd^ much cyanide of potassium is 
formed at the game time. 

SnipRide of Nitrotren. — As a- product of the action of ammoniacal 
gAs in excess upon protochloride of sulphur,-^oubeiran(l) observed 
a yellow body, which he viewed as SCI, 2 NH3 j cold water separates 
from it tersulphide of nitrogen, NS3. *’ Lauren t(2) assigned the for- 
mula SjHN to the latter product. — Fordos and Gelis(3).give the 
following statements: The substance considered by Soubeiran as 
SCI, 2 NH3 is a mixture from which %lifFerent solvents extract 5 dif- 
ferent bodies, ^isi^phide of carbon withdraws from it sulphur and 
an orange-colcjured substance. When the mixture is deprived of its 
sulphur by repeated treatments with coid bisulphide of carbon, and 
the residue repeatedly boiled with bisulphide of carbon, the orange- 
coloured substance is comjftet^ly extracted, and obtained in a crystal- 
line form on evapofation ; it agrees in most of its properties with the 
substance which Soubeiran designated as sulphide of nitrogen. ^It 
crystallizes in transparent, rhomboidal prisms ; its powder has a 
bright golden hue, possesses a faint odour, and strongly irritates the 
mucous membrane. In this substance Fordos and Gelis found 
unessential and varying amounts of hydrogen, 68‘83 to 69‘95 per 
cent of sulphur, and 30‘38 to 3 1*01 per cent of nitrogen, cor- 
responding to the formula NSj. This bisulphide of nitrogen explodes 
when struck, and also when heated in a tube to 157°; on being 
touched, with an ignited body, i^ burns without detonation. It 
is but l^tlc •soluble in* alcohol, ether, wood-naphtha, and oil of 
turpentin ; the sqjution in bisulphide of carbon gradually decom- 
poses, when it becomes delmlorizcd, and sulphur, hydrocyanic acid, 
and a yellow precipitate of\the appearance of sulphocyanogen, are 
forme^. Water scarcely wets bisulphide of nitrogen, and does not 
dissolve it ; it becomes however gradually decomposed by it, ammonia 
ist given off, and hyposulphurous and trithionic acids are formed 
,J4 NS2 + 15 HO = NH4 O, S2 O5 + 2 [by NH* O, S3 0,] + NH^) ; 
bisulphide of nitrogen is decomposed potassa, hyposulphurous and 
sulphurous acids being formed (2NS2 + 3KO-1-6 HO = KO, SoOb 

-+2[K0,S0J+«Ni4 

ciiioropiiospbide of Nitrosen. — Liebig and Wohler(4) dis- 
covered, in the course Of their investigations on the compounds 
of phosphorus and nitrogen, crystalline substance, containing 
chlorine, phosphorus and nitrogen, the eomposition of which cor- 
responded to the formula Gladstone{5) has submitted 

Ch J. Pharm. [2] XXIV, 49; Be/zelius, Jahresber. XVIII, 175. 

12) Annual Report for 1849, III, 175; Laur. and Gerh. G. R. 1850, 208 (in detail). 

(3) Compt. Rend. XXXI, 702; Instit. 1850, 369; J. Pharm. [3] XIX, 5 ; Ann. Ch. 
Pharm. LXXVIII, 71. 

(4) Ann. Cb. Pharm. XI, 139. 

( 5 ) Chem. Soc. Qn. J. Ill, 135; Ann. Ch. Pharm. LXXVI, 74; Laur. and Oerh.‘ 
C. R. 1850, 382. 



193 


• MmieoBN. 

this body to a closer- exSmmation. He had foand(l) already^ in cbion*. 
a former investigation,' that chloro-phosphide of nitrogen is always 
formed when pentachlpride of phosphorus (PCI5) is Saturated with «•»' 
dry ammoniacal gas; it is then mixed with chloride of ammonium 
and the chloro-phosphamide of Gerbardt, and can be extracted 
from this mixture either by means of ether (whereby, however, de- 
composition easily ensues, vide p.*196), or by violently .boiling it 
with water in a retort, w|^pn the chloro-phosphide of nitrogen is 
volatilized with the vapours^ftyater, and is deposited*in a pure state 
in the neck of the retort. The' preparation of the^chloro-phosphide oj 
nitrogen is more expeditious, according to the metho'cl ^discovered by 
Liebig, in which the vapoijr of chloride 6f phosphorus acts upon 
^ heated chloride of ammonium*. For this purpose, Gladstone half 
fills a bottle with a mixture of 1 part of chloride of phosphorus and 
2 parts of well-dried chloride of ammomum, and oonnects it with two 
or more receivers, the first of which is dry and kept cold, whilst the 
'others contain water; on applying heat, the mixture first assumes 
a red, and then a brown colour; chloro-phosphidc'of nitrogen sublimes, 
in the first receiver a clear liquid (somttimes with some white, solid 
substance) condenses, and in the water of the last receiver hydro- 
chloric acid and some chloro-phosphide of nitrogen arc collected. The 
clear liquid in the first receiver is oxychloride of phosphorus, PCljjOg 
(accidentally formed through presence of moisture), which is satu- 
rated with hydrochloric acid, and contains some chloro phosphide of 
nitrogen in solution. The quantfty of chlouD-phosphii^c of nitrogen 
obtained by this decomposition amounts to only about 6 pfi’ cent of 
the chloride of phosphorus employed. — Cldoro-pbosphide of nitrogen, 
when suhjimed, forms rhombic crystals, the acuter anglq of which is 
between 48° and 49°, and is frequently truncated ; it exhibits the same 
form, when crystallized from alcohol, or from a mixture of alcohol and 
ether; when crystallized from ether, it is obtained in the form pf 
six-siued pyramids, with angles of 132° and 114° at the basis. 
fuses at about 110° to a clear liquid, boiling at about 240°. Crystal- 
lized chloro-phosphide of nitrogen possesses a somewhat higher spec, 
grav. than water ; when fused, a lower one. It evaporates but slowly at 
the ordinary temperature, and yields, when heated, a dense vapour of 
a peculiar odour. In his analyses, Gladstone found 26‘5, 26*0, 26*6, 

80'1, 31’7 per cent of pho8phoi’us;*10-6, 9*2 per cent of nitrogen; 

68*8, 58*5, 69‘0 per qent of chlorine ; from which h^ikewise deduces 
the formula PgNjClj,’ requiring 31 '8 per cent of phosphorus, 9*3 
nitrogen, and 58’9 chlorine. — Chloro-phosphide of nitrogen is insolu]j|Ie« 
in water, which wets it with difficulty only ; it dissolves in alcohol l(the 
solution has a bitter taste), ether, bisulphide of carbon, oil of turjlentin, 
benzol, and other hydrides of -carbon. When sublimed in hydrogen or 

(l) Annual Report for 1849, HI, 175. 
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chioro. sulphuretted hydrogen it is not decomposed, nor when heated with 
iodine. Nitric acid attacks crystallized chloro-phosphide of nitrogen 
gen, wheU fuming ahd at a higher temperature ; more easily, however, when 
this substance is dissolved in alcohol or in oil of turpentin. It suffers 
decomposition when its vapour is passed over chromate of lead or 
metallic oxides j when it is heated with silver, chloride of silver is formed, 
besides ammonia, and another salt insoluble in nitric acid.,. Chloro- 
phosphide of nitrogen is decomposed by silver also in its ethereal 
. solution, chloride of silver and the above-mentioned insoluble salt 
Joeing formed whil^, the solution assumes an acid reaction. On 
^ mixing an alcpholic solution of the chloro-phosphide of nitrogen with 
nitrate of silver, chloride ‘of silver is precipitated. 

Chloro-phosphide of nitrogen, in alcoholic solution, is .immediately 
decomposed on adding pdtassa or ammonia; if the liquid be now 
evaporated to dryntss, the rcsTidue dissolved in water and neutralized, 
a solution is obtained which yields no precipitates with most me- 
tallic salts j when heated, however, it forms with the salts of sesqui- 
oxide of iron a white flocculent, precipitate, insoluble in dilute |||Hds; 
but soluble in ammonia, with a red colour. Gladstone t^rn^K^o 
precipitate nitrophosphate of iron ; it is amorphous, and 
at 70°, or at the ordinary temperature in vacuo, its comprH^^w'' 
Fe^Og, P 3 NO 5 + 5 HO; it loses 1 equiv. of HO at 100 °, a!^ even 
when previously dried at 320°, assumes a dark-brown colour on 
being •heated to 330°, and suddenly disengages aqueous vapour and 
ammonia, wlj^ilst a white crystalline body sumim^ which is soluble 
in watei\ This soluti<;in yields, with nitrate of silwr, a precipitate 
which is at first white, then shortly afterwards ' becomes orange- 
coloured, aijd is at last ti^nsformcd into a black Uiass, consisting 
apparently of reduced silver.* Nitrophosphate of iron is a^^j>reci- 
pitate'd from its ammoniacal solution by the addition of^n acid, 
lyhen the ammoniacal solution is evaporated in the water-bath, 

, p dark red amorphous mass is obtained, which partly reproduces 
with water the original solution, whilst red scales remain undis- 
solved, apparently sesquioxide of iron (vide p. 195). The nitro- 
' phosphate of iron is the only salt of this acid which is precipitated 
from very acid solutions; the other salts are less easily obtained 
in a pure state. The alumina-salt, corresponding to that of the 
sesquioxide of iron, is precipitated in the form of white flakes only on 
boiling, when the aqueous solution of the product of decomposition 
of the chloro-phosphide of nitrogen by alcohol and ammonia is slightly 
' -acidulated, and solution of alum is added. In like manner; a b^e 
flocculent salt of oxide of copper is formed, when sulphate ofcopper'i| 
used ; when it is dried at 100 °, . its formula is 3 CuO, PjNOg-h 5 
On adding nitrate of silver in excess to an aqueous solutioh of the- 
product of decomposition of chloro-phosphide of nitrogen by alcohol 
and ammonia, separating the chloride of silver formed, and boiling. 
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tbe filtrate^ a white precipitate is obtained. This is also formed by 
decomposing the salt of the sesqiiioxide of iron with jjotassa in the 
cold, neutralizing the liquid with nitric acid, and precipitating with 
nitrate of silver j when it is dried*between 100° and 160°, its compo- 
sition is expressed by the formula 3 AgO, PjNOg + 5 110 . By the lat- 
ter process, the baryta-salt was*obtained in white flakes, which, when 
dried at . 150 °, were 3 BaO, P2N0g-|-2HO. The potassa-salt was 
obtained by Gladstone in the form of a gummy mass, though not quite 
pure, by decomposing the salt ©f the sesquioxide of iron with potassa, 
the former remaining in excess, and by cvapqfatigg the liquid m 
vacuo over sulphuric acid. — Besides these, Gladstone prepare<jLv 
several other salts. All those of the heavy metallic oxides form white 
flocculent precipitates; only ‘the cobalt-salt is faintly red. ^ The 
ammonia-salt, prepared from the lead-^alt*in a similar manner to the 
potassa-salt, forms a tough mass. — On treating •the silver-salt with 
dilute hydrochloric acid, and evaporating the liquid, the free acid is 
obtained as a semi-solid, uneiystalllne mass, deliquescent in moist air, 
soluble in alcohol, and of an acid reaction ; it can be strongly heated, 
without suffering decomposition. 

Laurent(l) questions the correctness of Gladstone's formulae. 
Formation and composition of the chloro-phosphide of nil rogen follow 
from the equation PClg -t- Nll3=PNCl2 + 3 IICI ; and that of the acid, 
designated by Gladstone as nitrophosphoric acid, from the equation 
2PNCI2 + I2 HO = P2H5NOi2+#Cim-NH3. The latter afcid was 
pyrftphosphamic add, and the composition of ‘its salts expres^d by the 
formula P2H3Me3NOi2 (=3 MeO, P2Ne- H- 2 J 10 ), The pyrophos- 
phamic acid was probably, however, not the immediate product of the 
action of alkalies upon the chloro-phosphide of nitrogen, but most 
likely phosphamic acid (FH^NOg), which, by boiling, was transformed 
into pyrophosphamic acid, with formation of ammonia (2 PH.NOg 
= P2H5NOi2+NIl3). 

Gladstone states, in a second paper(2) 'on the products of deconp. 
position of chloro-phosphide of nitrogen, that he does not concur with 
this opinion of Laurent, and adds the following data concerning 
nitrophosphoric acid. The nitrophosphate of the sesquioxide of iron 
is soluble in ammonia. The compound thus obtained is decomposed 
when evaporated in the water-bath (vide p. 191 )^ hut when it is 
evaporated in vacuo over sulphuric •acid a deep-red mass is obtained 
completely soluble in cold water, forming a red, neutral liquid, for 
the composition of which Gladstone, according to his experi- 
ments, gives as the most probable formula, Fe203, P3N 05-4-3 


Chloro* 
phosphide 
of nltro* 
gen« 


(1) Compt. Rend. XXXI, 356 ; Lauf. and Gerh. C. R. 1850, 387 (in detail). 

(2) Chem. Soc. Qu. J. Ill, 353 ; Ann. Ch. Pharm. LXXVII, 314; Laur. and Gerb. 
C. R. 1861) 30 (in abstr.) In the latter place, Gerhardt persist^ in the above view of 
Laurent, aitd observes, “Gladstone’s deuto-nitrophosphoric acid might be the phospha- 
mic acid; inasmuch as Gladstone’s formula for the former acid was highly improbable.” 

o 2 
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chioro. + 5 HO. — He has farther investigated the spontaneous decomposition 
of ohloro'phosphide of nitiogen in its solution in alcohol and ether, 
gen. When the white mass, obtained by the action of ammonia upon penta- 
chlonde of phospboras, PClg, is tieated with ether, for the purpose of 
separating the cbloro-phospliidc of nitrogen, and the solution is evapo- 
rated, chloro-pliosphide of nitrogen is' obtained of a reddish or red 
colour, and of an odour of hydrochloric acid ; on adding water, an 
oily body appears ; the aqueous solution has an acid reaction, and 
when it IS evaporated* and the hydrochloric acid driven off, a semi- 
crystalline acid ipassois left, soluble in water, but nearly insoluble m 
, %lcohol. This, proceeds fiom the eiicuinstance that ordinary ether 
gradually decomposes the chloro-phosphide^ of nitrogen. Anhydrous 
ether exerts, however, no such influence, and returns the chloro-phos- 
phide of nitiogen unchang'ied ,in solution. The decomposition by 
ordinary ether prodeeds moie rapidly on heating, hydrochloric acid, 
an diomatic hquid insoluble iii water, and an acid, being formed. 
Gladstone calls the^lattcr dtuto-mlrophosphwtc acid. The action 
of alcohol lb a similar one, hydiochlmic acid and the aromatic liquid 
are however the only products o*f this decomposition. Water alone also 
decomposes the chloio-phosphidc of iiitiogcn, although very slowly, 
deuto-nitrophosphoiic acid and liydiochloric acid being formed. — 
The deuto-nitrophosphoiic acid ciystallizcs in thefoim of featheiy 
crystals ; on boiling it with baryta-water, or dilute solution of potassa, 
no amifioaia is disengaged, and its^neutial solution yields no preci- 
pitates wi,tli nutallic oxadi-s, in this icspect, Gladstone's statements 
appear to be contiadictoiiy. Ovydizing agents exert but little influence 
upon this acid , it is dissolved by concentiated sulphuric acid in the 
cold, without jindci going dccofii position. The ci^stallized acid does not 
lose in,wtiglit when dm d at 100'^, but, when it is exposed to a higher 
tempeiatuie, an ainmonia-salt, containing phosphorus, fiist escapes, 
^ th«n free ammonia and mtiophosphoiic and remains behind. It is 
* not precipitated by sulphsue of sesquioxide of iron, but on boding the 
mixture, mtiophosphatc of iron is immediately formed. On boding 
a neutralized solution of the acid with a metallic salt, the uitro- 
phosphate of the metallic oxide is gradually precipitated ; the above- 
mentioned method (p. 194) of preparing the nitrosulphates, is based 
upon this deportment. Gladstone has not analysed the free deuto- 
nitrophosphoiic acid; its forrau'ia is, according to him, PjNgOj, 
based upon the supposition of its being formed by the action of potassa 
(or water) upon chloro-phosphide of nitrogen, as shown in the equation 
T^JJjjClg + S K0 = P 3 N 205 -f 5 KCl; it is, according to him, tribasic. 
The so^tttjon of this acid is precipitated by a concentrated solution of 
baryta, and more so after being neutralized with ammonia ; the preci- 
pitate IS soluble in a laige excess of ammonia. This baryta-salt 
showed a very varying composition : dried at 100®, it gave from 46 to 
65 BaO, 11 to 23 P, 1 to 6 N, 1 II. Gladstone considei^ the pure 
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salt to have the formula 3BaO, PgNgOg + S HO. The ammonia-salt cworo- ' 
is obtained, mixed with chloride of ammonium, 05 decomposing '’ofnitr'i* 
chloro-phoaphide of nitrogen by an alcohohc solution of ammonia. sen. 
Gladstone attempted to estimate the quantity of dedto-nitrate of 
ammonia thus formed by determining the weight of the mixture of both 
salts obtained from a known ^veight of (^loro-phosphide of nitrogen, 
and calculating the amount of chloride of ammonium thereid ; he finds 
this quantity to agree approximatively with that required by the 
formula 3 NH^O, PgNgOg -f-3 HO. On adding ammonia to a con- 
centrated solution of nitrophosphoric acid, j;he «incaonia-salt imrne* 
diately separates in a crystalline form; it is^ deliquescent in moist ai&-' 

A solutioq of the acid, nearly neutralized with potassa, yielded with 
nitrate of silver a white flocculent precipitate, containing 53‘^ per 
cent of silver. — ^The aromatic liquid (p, 1 ^ 6 ), formed by the decom- 
position of the chloro-phosphide of nitrogen with alcohol, appears 
to be decomposed when subjected to distillation; Gladstone con- 
siders it as the ether of dcuto-nitrophospho|'ic acid. — He views 
the three tribasic acids — phosphoric acid, nitrophosphoric acid, 
and deuto-nitrophosphoric acid — as* members of one series : 

PO 5 ; (PN)POg; (2PN)POg. 

Atmospheric Air. — Lewy(l) found in his researches on the com- 
position of the atmosphere at Santa-Fe de Bogota, that there was in 
10,000 volumes of air, duiing the months of March to July, 1850, 
not more than from 3 to 4 volijmes of carbonic acid ; but during 
August and September as much as 47 volumes. The air collected by 
himself on the surface of the sea, he found to conUiin more carbonic 
acid and oxygen in the daytime than at n'ght, and this difference was 
more marked when the sky was clear than when clouded* He found, 
for instance, by means of the eudiometer of llegnault( 2 ), the composi- 
tion of the air (in volumes) to be as follows : 

Oxygen. Nitrogen. Carbonic acid. 

A. 21-05973 78-88637 0-0005.390 

B. 20-96081 79-00660 0 0003336 

• 

A was collected on December 18th, 1847, at 3 p.m., in 21° 9' 

N. Lat., and 42° 52' W. Long, (of Paris ?) ; and B on December 4th, 

1847, at 3 A.M. in 47° N. Lat. and 13° W. Long. 

The cause of these differences maj be, as Lewy suggests, that the 
heating of the surface of the sea by the sun’s rays effects a disengage- 
ment of the air absorbed by the water, and which is known to be 
richer than the atmospheric air in oxygen. 

Laskowsky(3) has examined the composition of the atmosph€!Sc 
air at Moscow during the cholera epidemic, from Novembillt^jd to 

(1) Compt. Rend. XXXI, 725 5 Instit. 1850, 371 ; Ann. Ch. Phjum. LXXVIII, 123; 

J. Pr. Chem. 141, 278. 

i[2) Annual Report for 1849, 111, 390. (3)' Ann. Ch. Pharm. LXXV, 176. 
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Atmo- 

spheric 

air. 


llth, 1847, after the method of Brunner, (by passing the air over 
phosphorus, w]^en the oxygen is estimated by weight, and the nitrogen 
by volume.) In 14 experiments he found in the air 22'92 to 23*10 
per cent by weight (20*73 to 20*89* per cent by volume) of oxygen, 
mean 23 02 per cent by -weight (20*82 by volume). A connection 
between the composition of the atpiosphere and the appearance of the 
epidemic did not exist. • 

Horaford(]^ estimated the amount of ammonia contained in the 
atmospheric air from July 3rd to December 29th, (1849 ?) by passing 
from 36,000 to .360^00(1 cubic centimeters of dried air over asbestos 
-moistened with hydrochjoiic acid, washing the asbestos with water 
and determining the ammonia in the licpiqr used for washyig, taking 
into account the ammonia contained in the reagents employed. lie 
found m 1,000,000 parts of air from 47*6 to 1*2 of ammonia (corre- 
sponding to from f34*8 to 4*2 of neutral carbonate of ammonia). The 
amount of ammonia was found to be largest in July and smallest in 
December. — Horsfo,rd(2) found no difference in the amount of 
ammonia contained m the atmosphere of an open space on the coast 
near Boston whilst east wind prevailed, and in that of a space m 
Boston remarkable for its dense population and filth. The organic 
matter of the atmospheie cannot be condensed, according to him, by 
means of hydrochloric acid, but by caustic potassa, this latter substance 
being blackened on ignition after air had passed through it. 

Amhionia. — Mulder (3) has givqn an account of some experiments, 
according to «ihich amntoma is foimed when atmospheric air and sul- 
phuretted hydiogpn together between 30° and 40° come into contact 
with a porous substance, ihoistened with hydrochloric acid (such as 
charcoal or pumice-stone, previously boiled with hydrochloric acid and 
waten, and then ignited) j the sulphur of the sulphuretted hydrogen is 
said to be oxydized and the hydrogen m the nascent state to unite with 
tke nitrogen of the air to form ammonia. From 10 cubic centime- 
-fters of air, after an action of thrte to four hours, there was obtained 
0 06 grms. of ammonia which was estimated m the aqueous extract of 
the charcoal m the form of ammonio-chloride of platinum. — Fleit- 
mann(4) passed during two days from 15 to 18 cubic decimeters of 
air and a somewhat smaller quantity of sulphuretted hydrogen over 
charcoal, previously boiled and then moistened with hydrochloric 
acid ; the aqueous extract of thh charcoal after the dissipation of the 
sulphuretted hydrogen evaporated with bichloride of platinum left. 


(1) Ann. Cb. Pharm. LXXIV, ,243; for former determinations of the amount of 
ammomaimntained m air, see Annual Report for 1849, III, 174. 

(2) Proceedings of the 2 American Association for the Advancement of Science, held 
at Cambndge, August, 1849, 124. 

Ond«|j!. V, 7 Stuk, 404 ; J. Pr. Chem. L, 431 ; Repert. Pharm. [3] VI, 
(4) Ann Ch Pharm LXXVI, 127. 
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when treated with absolute alcohol, scarcely appreciable traces of a 
yellow platinum>salt, and consisted chiefly of gypsum. 

Griffin(l) has described, under the name of ardmoniameter, a 
hydrometer for the purpose of estimating the amount of ammonia in 
liquor ammonise, and has published a tq^le showing the relation 
between specific gravity and fhc amount of ammonia contained in 
such liquids. We extract the following* data, valid for 16°*7 C. 
(62° F.) A signifies the spec, grav., B the amount of ammonia in 
per cents by weight: . • * 


A 

jB 

A 

B 


B 

0*875 

34-96 

0-925 

19-69 • 

0-975 . 

6*23 

0-885 

31-56 

0-935 

16-88 • 

0-985 

3-70 

0-895 

28-49 

. t>-945 

14-14 

0-995 

1-22 

0-905 

25-49 

0-955 

11-44 

1-000 

0-00 

0-915 

22*56 

0*965 

8-81 • 




Laurent(2) has given a more extended statenient of his views on 
the constitution of the compounds formed by the action of ammonia 
upon other substances. We have already men^tioned these views in 
our last year’s Report(3), according to an abstract previously published, 
and must again desist from entering more fully upon these diffuse 
considerations, rarely supported by experiments of his own, on the 
composition of a large number of compounds. 

Chloride of Ammonium. — K611ner{4) obtained crystals of the form 
of quadratic trapczohedrons in the manufacture of sal-ammoniac from 
the ammoniacal liquor obtained df^ring the manufacture of cdal-gas, 
the principal contents of which are carbonate»of ammonia and sulphide 
of ammonium, wi^h traces of cyanide of ammonium^ This liquor was 
decomposed by chmride of calcium, Jthe filtrate saturated with hydro- 
chloric acid, evaporated to dryness and heated, in order :^o .destroy 
orga.nic admixtures ; the residue was then dissolved in the 

solution mixed with a liquor (5) containing sulphide of ammonium with 
. a little carbonate and free ammonia, besides traces of cyanidejof 
ammonium j it was then heated to boiling, filtered, and hydrochlorip 
acid added until it assumed a strong acid reaction, and was finally 
left to crystallize. Erdmann (6) found these crystals to be nearly 
free from impurities, containing besides chloride of ammonium, 
merely traces of free hydrochloric acid and sulphate of lime. — 
Naumann(7) recognized these apparent quadratic trapczohedrons as 
distortions of regular forms, arising Trom a partial development of the 
faces. They are formed when those eight faces of an ikositetrahe- 


(1) Chem. Soc. Qa. J. 1II| 206 ; Pharm. J. Trans. X, 413. 

(2) Laur. and Gerh. C. R. 1850, 201. 

(3) Annual Report for 1849, III, 175. (4) J, Pr. Chem. L,*ik . 

' (5) Obtained by collecting in solution of ammonia the gas given off on the addition 
of hydrochloric acid to the gas-liquor previously precipitated by chloride of calcium and 
separated from the precipitate thus formed. 

(6) J. Pr. Chem, L, 20. (7) J. Pr. Chem. L, 11. 
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diUoridtof dron ottly are devel<^ed which are situated alternately on the 
"Kr «5pet and lower half of the crystals, the crystal being - considered 
to stand perpendicularly with an octahedral axis, and divided 
horizontally into two parts through its centre. Some of the crys- 
tals are distortions of tl^p character of 3 0 3 {two opposite faces 
of a terminal angle have tthen ^an *inclination of 35° 8''), others 
of 4 0 4^ (whea this incKnation amounts to 41°) j frequently hemi- 
morphism is tdso met with, the upper portion of the crystal be- 
longing to one form,‘^the lower to the other. Besides these, there 
have been observed ^ngle faces of 3 0 2 as truncatures of the terminal 
^ges of the ^trapezobedfron of 3 0 3, and as pointing the terminal 
"^gles. — Other forms of (he chloride of ammoniuta have been observed 
by Naumann(r) in crystals which were accidentally obtained by 
Wohler on decomposing ' euphronate of ammonia by hydrochloric 
acid. These crystslls are rhombohedrons with angles of the terminal 
edges of 67° 7', formed by the exclusive development of 6 faces of 
the ikositetrahedron 4 0 4; their terminal edges are pointed by a 
scalenohcdron, formed by 13 faces of the tetrakishexahedron cso O 3. 

Potassium. ^Titrate of Potassa. — Longchamp(2) has made com- 
munications, chiefly in a historical point of view, on the formation otM? 
saltpetre in nature, and on the artifleial production of this salt. 

A violent explosion, which occurred in the year 1845, in New York, 
through fire, in a large warehouse fllled with saltpetre and combustible 
substances, induced Hare(3) to investigate, under whet circumstances 
fusing saltpetjc can produce an explosion (not merely a deflagration) 
with combustibles j he f()und that it takes place whenever perfect contact 
is made of the two substances, by a violent stroke or by the falling of 
a large mass„of the combustni^le substance upon the fusing saltpetre. 

SodlUfm. Carbonate of Soda. — Jacquelain(4) has produced, ac- 
cording to a brief notice, two/ new compounds of water and carbonate 
ofjsoda, viz.: NaO, CO^ + Q’IIO and NaO, COj+lS HO; he states 
^at carbonate of soda gives oflf carbonic acid when fused, even ib 
a stream of pure and dry carbonic acid gas. 

Sulphate of Soda. — Locwel(5) has investigated the supersaturation 
of solutions of salts, first and chiefly that of water with sulphate of 
soda. The results obtained by him are mainly mere corroborations of 
former observations which Loewel appears to have only partially 
known (6). — Solutions of sulphate of soda in water satu^ted whilst hot 

. (1) J. Pr. Chem. L. 310. ' . 

. (2) Ding. Pol. J. CXVII, 436 ; Rev. Scientif. Industr. XXXIII (tn abstr.) 

{o) Phil. Mag. [3] XXXVII, 525.- 

(4) CpiiMJt. Rend. XXX, 106 j instit. 1850, 41 ; the d^Med account (Ann. Ch. Phys. 
[3] XXaII, 195) will be given in our Report for 1851. 

(5) Ann. Ch. Phys. [3] XXIX. 62; Cotapt. Rend. XXX, 163 (in abstr.)} Instit 
1860, 67 ; Arch. Ph. Nat XIII, 288 ; Ann. Ch. Pharm. LXXVI, 227. 

(6) A synopsis of these former observations will be found in Qmelin’s Kandh. 
dcr Chem. 4lh ed. 1, 10. 



axid ke{>t inclosed vessels, do not deposit crystsls during a long period 
between 16° and 26°, even when shaken; in lower temperatures 
crystals are formed, which redissolve on applicfttion heat«in the 
stui supersaturated liquor, and Which are again formed on cooling. 
After the opening of the vessels, or on pouring the liquor off the 
crystals, the whole* congeals to a mas% consisting of NaO, SO3+ 
10 HO. . The above crystals arfi the sulphate o^ soda, already 
examined by Faraday and by Ziz, with 8 (or, according to Loewel’s 
supposition, with 7, who leaves, however, this point ufidecided) atoms 
of water, which on exposure to the atmosphere, and still more rapidly 
when brought in contact with a solid body,*i8 rradefed opaque, with 
disengagement of heat. A<;pording to Lo^wel’s observations, the' 
liquor in contact with the ciystuls NaO, S03 + 8H0'is supersaturated 
(containing more anhydrous sulphate of soda than are contained in a 
solution saturated at an equal temperature in contact with crystals 
NaO, SO3 + 10 HO); the supersaturation of the former liquor remains, 
however, constant for equal temperatures. The following table shows 
the quantity of anhydrous sulphate of soda coiftained (A) in a super- 
saturated, (JB) in a saturated solution *at different temperatures, and 
for every 100 parts of water : 



0® 

10® 

13® 

16® 

170 

18® 

19® 

20® 

J 

196 

30*5 

34*3 

38*7 

40 0 

416 

43 4 

44 7 

B 

5*0 

9*3 

11*2 

14*3 

15-6 

16 8 

18*1 

19 5 


Loewel is of opinion that the so-called supersaturated solutions 
contain the sulphate of soda NaCT, SOj-J-S 110, which salt, he says, 
is much more soluble than NaO, SO3 + 10 flO, and v^icb*can pass* 
into the latter by the influence of other substanceSj e. ff., the contact 
with solid bodies. — The influence of the 'clcetric current produces no 
change in a supersaturated solution ; there is na eloctficity set free 
during the sudden crystallization of a supersaturated solution, nor 
during the progress of opacity in the crystals NaO, SO3 -f 8 HO. The 
disengagement of hqat, however, in both cases, has been confirmcd*by 
Loewel. — A hot saturated solution of sulphate of soda, whenexposdd 
to the air, forms ciystals of NaO, 803 + 10 HO on cooling, whenever 
the temperature has fallen below 32° ; when, however, the dish con- 
taining it is placed under a bell-jar, so as to render the access of air 
difficult, a supersaturated solution is formed, and then only at a lower 
temperature crystals make their appearance, having the composition 
NaO, SO3 + IOHO. Supersaturated solutions are also formed when 
the vessel in which the hot saturated solution has been made is allowed 
to cool whilst covered loosely, as for instance, with a dish. The crys- 
tallization of NaO, SO3 + IO HO from a supersaturated. solutioiT Is 
induced by contact with a rod of glass or metal, provided the latter 
has not been previously heated ; a heated rod does not effect this 
induction of crystallization, and retains this quality for ten or twelve 
days, if it be cooled in a closed vessel ; whilst it loses this property 
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Sulphate veiry shortly when exposed to the atmosphere. The same<f)roperty is 
imparted to the rod by immersion in water during ten or twelve 
• lfeursj*and is* lost again when dried in the open air. Addition of 
water to a supersaturated solution does not cause it to crystallize^ 
but cold alcohol produces this effect. A layer of warm alcohol put 
upm the solution effects a prystallization of NaO, SO3 + 8 HO only 
a^r some timp has elapsed, by depriving it of water. A drop of 
Elution of sulphate of soda, evaporating on a rod suspended in a 
closed vessel add previously heated, is converted into supersaturated 
solution, whilst under the same circumstances a drop on a rod not 
previously heated forms' crystals of NaO, SO3 + IO HO. — Finally, 

supersaturated solution may be obtained, according to Loewel, 
without the co-operatiou of a higher temperature ; a solution of 8 parts 
of suiphate of soda in 10 of water, made at 26 ° and kept for some 
time at that tempemture, very' frequently refuses to crystallize when 
cooled in closed vessels down to 8° or 6 , and at 0° ( 32 ° F.) deposits 
some crystals of NaO 4- 8 110 . 

Barium. — Horsf6rd(]) has compared the properties of the corre- 
sponding compounds of barium, strontium, calcium, and magnesium, 
and thinks that the intensity of their properties (degrees of solubility 
e. ff.) stands generally in the same proportion as the atomic weights 
of these compounds. 

Peroxide of Barium. — Brodie( 2 ) has investigated the decom- 
positiop (by various substances) of peroxide of barium dissolved in 
dilute acids. The actiorj of a solution of bichromate of potassa aci- 
“ dulated itith hydrochldric acid, causes a copious disengagement of 
oxygen j when th^ solutions are cold and dilute, this is preceded by 
the formation of a blue compound first observed by Barreswil( 3 ). 
With a largh excess of tpc bichromate, this xeaction takes place 
according to Brodie’s exi^uments, after the -jfcllowing equation: 
2 CrOg + d Ba02=Cr203 + 7 0 + 4 BaO, and the amount of pure 
peroxide, if the peroxide used contained baryta, may be calcu- 
lated from the weight of the oxygen escaping. The oxide, chloride, 
sulphate and carbonate of silver m contact with an acid solution of 
peroxide of barium arc partially converted into metallic silver with 
decomposition of the peroxide. In Brodie's experiments, always 
less silver was reduced than would be equivalent to the oxygen con- 
tained in the peroxide beyond BaO, and still less when sulphate of 
silver was used. Since definite laws cannot be deduced from these 
experiments, we must refer to the original paper itself for the par- 
ticular results obtained by Brodie on working with quantities in 
mftferent proportions and at different temperatures. Generally speak- 
ing, the amount of the silver-compound reduced was the greater the 


(1) Sill. Am. J. [2] IX, 176. (2) Loc. cit. p. 171. 

(3) Annual Report for 1847 and 1848, 1, 319. 
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larger the quantities were which had he^n operated upon ; and it was 
the smaller^ the higher the temperature was. In the instances quoted 
above, a small quantity of the silver-compouiidj.or of’a similar sub- 
stance, causes the decomposition* of a considerable quantity of the 
peroxide of barium ; iodine, however, decomposes only its equivalent 
of peroxide of barium (BaOg + # =BaJ +P 2 )‘ 

Calcium. — O. L. Erdmann afld R. F. Marchapd(l) have ob- 
served that On heating calcareous spar the same phenomena appear, 
which, according to Marchand and Scheei®er, take place in the 
case of magnesite (p. 204), viz. that some carbonic acid escapes 
on drying at 200°, and that even after the most ’violent ignition 
some carbonic acid is retained by the Iftne. This circumstance' 
must have rendered the a'tomic weight of lime somewhat too large 
in former determinations, made by igaition of dried calcareous 
spar. In a recent experiment, and with the necessary corrections for 
the above circumstances, Erdmann and Marchand have found the 
atomic weight of lime to be = 27*99, while their former experiments 
yielded numbers a little higher than 28 ; 28 has therefore to be 
retained as the atomic weight o? lime. ' 

Sulphate of Xiime. — A. Vogel, Jun.(2) has confirmed that gyp- 
sum is more soluble in water containing chloride of ammonium 
than in pure water; according to hfm, part of the dissolved gypsum 
is contained in the former solution in a decomposed state (chlo- 
ride of calcium and sulphate of ammonia), and the more so the, higher 
the temperature is at which the solution Jias been prepared. The 
presence of nitrate of potassa also increases the solubilfty of‘ gypsum.’ 

Sulphate of Ume and Potassa. — J. A, Fhillip^(3) has dcsc\’ibed 
a double salt of sulphate of lime and ralphate of potassa. In the 
manufacture of tartaric acid from tarta^the latter is decomposed by 
means of carbonate of lime, tartrate oif lime and neutral tartrate of 
potassa being formed; by the action of sulphate of lime, all the 
tartaric acid is then obtained in combination with lime along with* an 
impure solution of sulphate of potasi^ji ; on evaporating the latteF a 
hard deposit is formed, and on slowly cooling large quantities of the 
solution foliated transparent crystals are deposited, slightly soluble in 
water, but easily in dilute bydrochloric acid. Their composition is KO, 
S 03 + Ca0, SOg + HO, and their form, according to W. H. Miller’s 

determination, a rho.mbic combination oo P. oo P 2. F oo with pre- 
dominant faces cx) P oo (in the brachy diagonal principal section 

po P : oo P = 92° 56', CO P2 : oo P2 = 153° 16', P oo : P oo = 
105° 56'). The amorphous deposit contains about 65 per cenf bf 
'the double salt, besides sulphate, carbonate and phosphate 4)f lime. 


(1) J, Pr. Chem. L, 237 ; Ann. Ch. Pharni. LXXVI, 219 (in abstr.) 

(2) Repert. Phann. [3] V, 342. 

(3; Ch^. Soc. Qu. J. Ill, 348. 
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carbonate of magnesia, silicate of potassa, sesqnioxide of iron, alumina, 
water, and traces of organic matter. 

Baste Chloride of caiciniu. — Beesley(l) has investigated the com- 
pound of lime and chloride of calcium which separates on cooling 
from a filtered solution of chloride of calcium boiled with hydrate^g||ll^ 
lime. He foqnd its composition to be 3 CaO, CaCl + 14 HO. 

Rose, in fi, former examination. Obtained 16 equivs. of water.) 

Ufasneslnm. — The atomic weight of magnesia was lately dete 
mined by Sclreerer(2) as 30’08, thep as 20‘11 j by Svanberg and 
Nordenfeldt(3) as 20'36. Jacquelain(4) gives the number 20"2 
^s the result of a feceirt estimation by himself ; the details of his 
“taiethod have nbtbeen published. — R. A.,Marchand and Scheerer(5) 
have made an extensive scries of experiments on this subject. Their 
method has been as follows : Ignition of native carbonate of mag- 
nesia (magnesite), . free from® lime ; estimation of the loss caused 
thereby, with the necessary corrections for the admixtures of the 
mineral, for the amount of water still retained even after drying at 
300®, for the carbonic acid escaping from the magnesite during the' 
process of drying (even bclov 300°* C.), and for the carbonic acid 
retained by the residue after ignition (even when it is ignited in Sef- 
strdm’s furnace for two hours). These corrections taken into account, 
they found from their experiments with the yellow, transparent mag- 
nesite of Snarum (containing frqra 0 005 to 0*02 per cent of silica 
and from 0'78 to 0'81 per cent of protoxide of iron) the number 
20*07 for the equivalent of magnesia, from experiments with white, 
’opaque n..xgm*hite of Snarum (containing 0*78 per cent of protoxide 
of iron and 0*14 pfii’ cent of silica) the number 20*06, and from experi- 
ments with selected piocc'^ « dense magnesite of Frankenstein (con- 
taining only 0*05 per cent ij.purities, viz., 0*02 silica, 0*01 alumina, 
0*01 stsquioxidc of iron andtkraces of alumina) on an average 20*03. 
Marchand and Scheerer consider the latter number as probably the 
mdbt correct ; by reducing the weighings to the vacuum, this number 
becomes 20*02, and they decide upon taking the equivalent of mag- 
nesia as exactly 20*0. 

Salts of Hasnesia. — Jacquclain(6), according to a brief notice, has 
discovered 3 new compounds of sulphate of magnesia:. 4 (MgO, SO,) 
+ 7 HO ; 4 (MgO, SO,) + 9 HO ; 2 (MgO, SOg) -I- 5 HO j besides 2 
new carbonates of magnesia : 5 MgO, 4 COg + 10 HO (in this only the 
amount of water would be new) and 6 MgO, 5 COj-b 14 HO— Accord- 
ing to N6rgaard(7), MgO, CO3+ HO is obtained, when an^'^Kcess of 
ci^bonate of soda is added to a boiling solution of sulphate of mag*; 




(1) Plfcirm. J. Trans. IX, 568. (2) Annual Report for 1847-8, 1, 302. 

(3) Annual Report for 1847-8, 1, 302. (4) Ckimpt. Rend. XXX, 106j Instit. 1850, 41. 
(5) 3 . Pr. Chem. L, 385 ; Ann. Ch. Pharm. LXXVI, 219. 


(6) Loc. cit. page 200. 

(7) ” • 


From the Report of the Copenhagen Academy, 1848, 75, in Berzelius* Annual 
Report, continued by Svanberg, XXIX, 153. 
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' nesia, and the precipitate formed is washed* with boiling water; MgO, 
CO2 + 3 HO is obtained by precipitating an. excess of sulphate of 
magnesia with carbonate of soda; the latter salt is said to possess a 
decided inclination to combine with moi*e water. — ^According to 
Linck(i) there exists only one double salt of chloride of magnesium 
and chloride of ammonium^ which wl^icn crystallized and dried at 100° 
= 3 MgC]^ NII4CI + 2O HO; he states that an excess of ammonia 
precipitates from a solution of chloride of magnesium %t the ordinary 
temperature, only so much magnesia that the liquor contains for 
every 3 equivs. of chloride of magnesium, eq«iv..of chloride of' 
ammonium. At 100°, one half of the magnesium is. precipitated* 
so that the liquor contain^, equal equivs. of chloride of magnesium 
and chloride of ammonium ; the liquor is however decomposed, on 
evaporation, into chloride of ammonium.aud the above double salt; 

Respecting the nitrate of magnesia, and the compounds designated 
as alcoholates, discrepant results have been obtained by Einbrodt(2), 
and by Chodnew(3). Einbrodt(l) has now published a reply to 
Chodnew’s statements, which however does not contain any new ob- 
servations ; wc, therefore, refer the reader to the original pajicr. 

Alumtnluin. Nitrate of Alumina. — Salm-Horstiuar(5) observed 
that crystals were formed on cooling an cvajiorated solution of 
hydrate of alumina, containing some potassa, in nitric acid of 26'3 
per cent, and that ultimately the liquor entirely solidified into a 
mass' of ci*ystals (six-sided tablesi of { to ^ of an inch diaifieter). 
This salt contained no nitrous acid, but stmic potassa ; if, readily 
dissolved in water and in alcohol, and deliquesced donly in moist air. 
On evaporating a solution of tlie salt in a small quantity of water over 
sulphuric acid, or a nitric solution over potassa, it was obtained in the 
form" of rhombic tablets of 100° and 74°; ’°nd in six-sided tablets 
(formed by truncation of the more acute angb^^ . After being repeatedly 
dissolved, the salt did not yield any farther distinct crystals ; it was 
decomposed on evaporating the aqueous solution at a somewhat 
higher temperature. — According to Ordway(6), in a concentrated 
and somewhat acid solution of nitrate of alumina colourless, fiat, 
oblique, rhombic prisms, AI3O3, 3 NO5 -I- 18 HO, are formed, 
which melt at 72°‘8 to a colourless liquid, solidifying on cooling 
to a crystalline masif they are deliquescent, and soluble in water and 
in nitric acid. On mixing i an ounce of the powdered crystals with 


(1) Proceedings of the 2. American Association for the Advancement of Science, 235 ; 
ronfpare the contradictory results of Hautz, in the Annual Report for 1847 and 184?/ 
A, 299. 

(2) Annual Report for 1847 and 1848, 1, 303 ; II, 314. 

(3) Annual Report for 1849, 111, 177, 282. 

(4) From the Bulletin of the Nat. Hist Soc. of Moscow, XXllI^ J. Pr. Chem. 
LI, 193. 

(5) J. Pr. Chem. XLIX, 208. 

(6) Sill. Am. J. [2] IX, 30 ; Chem. Gaz. 1850, 61 ; Ann. Ch. Pharra. LXXVI, 247. 
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Tnng^ an equal weight of bicarbonate of ammonia^ the temperature was 
reduced from J0°‘5 to— 23°'3. By the action of this compound on 
hydrate of alumina^ basic salts appear to be produced. 

Tnnarsten. — Berzelius found the atomic weight of tungsten by 
reducing tungstic acid to metal =93-90, by oxydizing metallic tung- 
sten to tungstic acid =95 -43, mean* 94-66. Recent investigations 
on this subject'have been made by R. Schneider(l). The tungstic 
acid was puri^ed (especially from iron) by continued boiling with 
nitro-hydrochloric acid, washing with acidulated water, dissolving in 
dilute ammonia.with- application of heat, precipitating the solution with 
iip excess of hydrochloric acid, and repeating these operations several 
times. When tungstic acid, thus purified^nd afterwards ignited, was 
reduced, a smalt amount of a whitish sublimate was formed, probably 
derived from some basic chlqride of tungsten retained by the acid. 
In order to remove* this impurity, Schneider reduced the tungstic 
acid, and reoxydized the metal by ignition in the air. When tungstic 
acid was ignited in a stream of hydrogen, he found that with the 
heat which a spirit-lamp can produce, the farther reduction proceeded 
but slowly and with difficulty, as soon as the acid was converted ^to 
the brown oxide (binoxide). Complete reduction was effected J||^ie 
bright red heat of a charcoal fire; the oxide being enclosed in^lpass 
tube, surrounded by magnesia, and lying between two iron grooves. 
100 parts of tungstic acid thus yielded, in 5 experiments, from 79-254 
to 79'350 metal, mean 379-316 ; and accorffing to 3 experiments, 
in which metallic tungsten was converted into acid by ignition in 
the air, 100 parts gf tungstic acid contain from 79-324 to 79-329, mean 
79-327 metal. The atomic weight of tungsten deduced from the 
experiments* of reduction ==,93 -03, and from those pf oxydation = 
92-09, mean 92-06. — R. F. 'iMarchand(2) found by reduction, that 
tungstic acid contained frorar 20-693 to 20-698 per cent of oxygen, and 
IGO metallic tungsten absorbed by combustion to acid, from 26-07 to- 
86-02 of oxygen ; the atomic weight of tungsten resulting as a mean 
from these 4 determinations is 92-05. 

Tnngrstic Aiuidosen-compounds. — W6hler(3) has investigated the 
action of ammoniacal gas on bichloride of tungsten and tungstic 
acid. — On passing ammoniacal gas over bichloride of tungsten (WClj, 
obtained by the combustion of metallic tungsteiWn chlorine gas free 
from air), the latter becomes* so heated that it melts, and the 
chloride of ammonium hereby formed is volatilized ; when the action 
is supported by heat (not stronger than is necessary to volatilize 
4he sal-ammoniac), until no farther traces of sal-ammoniac are formed, 
and ^e product is then allbwed to cool in a continuous stream of 

(1) J. Pr. Chein. L, 152 ; Ann. Ch. Pharm. LXXVII, 263. 

(2) Ann. Ch. Pharm. LXXVII, 261. 

(3) Ann. Ch. Pharm. LXXIII, 190 ; Chem. Gaz. 1850, 161 : Ann. Ch. Phys. £3] 
XXIX, 187; Instit. 1850,93. 
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ammoniacal gas^ a black, cinder* like substance is obtained. On Tung«tte 
heating this substance at the air, ammonia is given off long before ““*1,0??!“* 
ignition takes place, and the substance is convertfid into yellow p®""***- 
tungstic acid. When heated in a' porcelain crucible, placed between 
freshly-ignited charcoal -powder, to the melting heat of silver, it is 
reduced to pure, grey, metal! ie tungsten; it undergoes the same 
change (wjth disengagement of ammonia) when gently ignited in a 
stream of hydrogen. When fused with hydrate of potassa, tungstate 
of potassa is formed ; by acids and aqueohs alkalies it is not 
changed. After the removal of traces of undecojppoqed bichloride o£ 
tungsten or sal-ammoniac by treating it with dilutq alkalies and 
washing, this substance was found to contain from 86‘8 to 90’8 per 
cent of tungsten j the specimdh which yielded the latter amount of 
tungsten, contained 8'3 per cent of nitrogfen. Wohler is of opinion 
that the combination of nitride of tungsten and •amide of tungsten, 
tungstic nitretamide may be formed in various proportions(l) ; thus, 
2WN-hWNH2 (with 86'6 per cent tungsten) is formed, besides 
6 NH4CI and 1 H in the decomposition of 3 WVI2 and 9 NH3. On 
heating it in hydrogen, it loses 1 N in the form of ammonia, thereby 
changing to W2N-fWNH2 (with 90*4 per cent W, and 8*9 per 
cent N). The former compound is also decomposed in a similar 
manner on being heated by itself, mixtures of both combinations being 
formed. — These compounds cannot be produced in the moist way. 

Oxide of tungstic nitretamide, is obtained as a perfectly* black 
substance by the action of dry ammoniacal gas on fungstic acid, • 
thinly spread in a long glass tube, and heated ^o gentle "ignition, 
until no more water is formed. This compound is neither decom- 
posed by acids nor alkalies, disengages ammonia whegi heated by 
itself, burns with considerable glowing to yellow tungstic acid, when 
heated in the air, and with gentle glowing when heated with oxide 
of copper or minium. Pure oxide of tungsten and metallic tungsten 
exhibit the same deportment. Hypochlorite of soda dissolves this 
substance gradually to a tungstate, nitrogen being given off, and the 
odour of chloride of nitrogen becoming perceptible. When ignited 
in hydrogen, it is reduced to metal, with formation of ammonia and 
water. Heated with water in a sealed tube to 230°, it suffers no 
change. It contains from 87‘7 to 88‘5 per cent tungsten, from 3*8 to 
6‘5 oxygen, 7"2 nitrogen, 0*2 hydft)gen; from which Wohler de- 
duces the formula 3 WN-fW2NH2 + 2W02, requiring 88*0 per 
cent W, 7*4 N, 0*3 H, and 4*3 O. — The same or a similar compound 
is formed when tungstate of potassa is mixed with an excess of sal- 
ammoniac, the mixture covered with chloride of potassium, and fused 
at a strong red heat. On dissolving the fused mass in water, and 


(1) These calculations are made according to Berzelius’ determination of the atomic 
weight of tungsten (see page 206). 
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Tniintic JBxhaustiog the undecomposed tungstate by dilate solution of potasas^ 
abla<i body is left, which was formerly taken by Wohler for a 
pound*. .l)lack oxide of tungsten ; this substance disengages amnionia when 
heated by itself, or with hydrate of potassa, and is reduced to metal 
when exposed to a white heat in a closed vessel. On account of the 
hydrogen contained in this substandfe, Wohler is of opinion that 
it is formed frem another body ‘during the treatment w^b water ; 
in other respects it exhibits the same deportment as that prepared 
from tungstic acid in ammonia, and contains from 88 to 89 per cent W, 
#nd also in every instance from 1 to 3 per cent ammonia. 

^On fusing tyingstate cJ soda with sal-ammoniac beneath a layer of 
common sidt, and treating the mass cwith water and solution of 
potassa, a black powder is obtained, * which appears under the 
microscope to be a mixture* of, an iron-coloured and of a dark copper- 
coloured body ; thfi latter is considered by Wohler to be the tung- 
state of tungstic oxide and soda, formerly described by him. 

Brown oxide of tungsten, exposed to a gentle ignition in ammuniacal 
gas, also yields a product containing ruitrogen and hydro^]|*$ji;urpo&d' 
to a strong red heat, it yields pure metal. Pure oxide o» 
has a brown-red colour, with a violet glitter; when 
times, it exhibits metallic lustre, and its colour is abdVliM^tdligun- 
metal. 

Wohler could not prepare nitride of tungsten free fit;i|ba hydrogen. 
On igniting tungstic acid in cyan,ogen gas, a considei^lp quantity 
• of carbonic arid was given off, and a black body of semi-mptaHic 
lustre obtained ; ^this contained 94*5 per cent of metal, but was 
intimately mixed with char^al, and yielded but little ammoilia when 
treated with hydrated potassa. 

Tui^^sUc Ada. — Laurenf (2) has published the following state- 
ments as a sequel to his former communications on tungstic acid (3). 
Ifta mixture of nitrate and carbonate of potassa be fused with an 
eccess of tungsten (mineral), and the mass thus formed be extracted 
with boiling water, a brown gum-like salt is deposited from it on 
cooling, which, treated with hydrochloric acid yields on evaporation 
a salt of the composition W^O^gK fc„H^ -f 6 HO Or WgO.-KfeaHa -H 

. . • ? ^ . ^ ^ • 

7 HO ; (fe signifies iron of the atomic weight 18’6, so that the sesqui- 

^ 

(1) Wbbler had stated in this memoir, that pure oxide of tungsten is not reduced to 
metal by hydrogen at a strong red heat (contrary to the indication of Berzelius), that 
tungstic acid is reduced only to oxide by hydrogen at the melting-heat of silver, and 
that the oxide then undergoes no farther change. Schneider found (see page 206) 
that the reduction to metal is actually effected at a strong heat, and Wohler himself 
(Ann. Ch. Pharm. LXXVII, 262) considered it afterwards as depending upon the 
difference of the temperature whether tungstic acid is reduced by hydrogen to blue or 
to brown oxl4e, or to metal. 

(2) Compt. Rend. XXXI, 692. 

(3) Annu^ Report for 1847 and 1848, 1, 310 ; 1849, III, 184. 
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oxide of iron=feO); in this salt tangstic acid and sesqmoxide of 
iron are contamed in such a state that acids do not precipitate from it 
the tungstic acid, nor alkalies the sesqmoxide of iron ; neither will 
sulphuretted hydrogen reduce the sesqmoxide to protoxide, nor sul- 
phide of ammonium exert any inducnce upon it. On heating this 
salt with an alkali, tungstate df tl^p sesqmoxide of iron is gradually 
separated^ and the addition of acids then causes a copious prfecipitate of 
tungstic acid j even at red heat this salt retains some teqth of a per cent 
of water, corresponding to the second of the above formulae. 

This salt, the acid of which Laurent tevm&^en^tvngstic a<Ad, yields 
crystals of this acid when it is treated with bichloride of platinvAh 
and alcohol, and the liquor* evaporated to the consistence of a syrup. 
With potassa and baryta two salts are obtained of the composition 
WjOigfeoKjH, +7 HO and WjOjgfdjBa, + 3 110. On igniting 

» 3 8 3 T 

ferrotungstatd of ammonia and then treating it with ammonia^ a sub- 
stance IS obtained which contains non ; the greater portion, however, of 
the ferrotungstic acid is converted into ordinary tungstic acid. — If 
tungsten (the mineral) be treated with mtro-hydrochloiic acid, the re- 
sidue incompletely washed, and then ticated with ammonia, a solution 
IS obtained which deposits first bitungstatc of ammonia ; the mother- 
liquor, on being evaporated and mixed with some hydiochloiic acid, 
becomes a magma of fine needles, containing tungstic acid, ammonia, 
the sesquioxides of iron and manganese, and water, in which, hdVvever, 
the presence of tungstic acid, iron and inangmiese is not mdyjated by ^ 
reagents if the salt be not previously destioycd by boiling with acids 
or alkalies. This salt is also decomposed by being diiedat200^; 
it then still dissolves with facility m watci, but the solutK)n yields on 
evaporation a mixture of led hexagonal tables and white needles. 
The composition of this salt appears to be W^Oigte^Mii > 

3 3 .j 9 3 

+ 9 HO j by decomposing it with bichloride of platinum and evapo- 
rating to the consistence of a syrup, the ferro-maiigano-tungstic acid 
contamed in it may be isolated. 

Molybdenum. — By estimating the amount of molybdic acid in the 
compound NH^O, 2 MoOj + NH^O, 3 MoOg + S IIO {vide Annual 
Report for 1847 and 1848, I, p. 314), Beilin(l) found the atomic 
weight of molybdenum in four cxpoiimentb=: 45*86 to 46*13, mean 
=45*98. — Berlin adds the following to the statements of L. Svan- 
berg and Struve(2) on the compounds of molybdic acid and am- 
monia : the double salt of bi- and trimolybate of ammonia, just 
mentioned, which crystallizes most readily from a solution of mo-^ 
lybdic acid in ammonia, was described by Berzelius as the fleutral 




J Pr Chem. XLIX, 444 , Ann. Ch. Pharm. LXXVI, 272. 

'2) Annual Report for 1847 and 1848, 1, 312. 

VOL. IV. P 
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Moiyb- salt. Sometimes this salt is obtained of a more or less intensely blue 
<i«num. owing to an admixture of some molybdate of oxide of molyb- 

denum; this was regarded by Berzelius as a bimolybdate. This 
double salt is sometimes decomposed in contact with water at a low 
temperature under circumstances not thoroughly understood, so 
that trimolybdatc of ammonia, 3 MoOg-l-x HO, is deposited 

in silky needles ; this is very slightly soluble in cold vrater, but 
readily in hot water, and crystallizes in the form of a granular crust 
on cooling the latter solution. When* hydrochloric or nitric acids are 
added to a solutionnof this double salt, the precipitate formed on 
^ch successive addition is at first redissolved on stirring, until, on 
farther additidh^of acid, the liquid suddfmly solidifies into a mass 
of finp needles, which Berlin considers to be quadrimolybdate of 
ammonia, NH^O, 4 MoOg+'S^ HO (dried over plphuric acid) : it 
does not appreciably dissolve in cold, but tolerably easily in h^t 
water. . 

When the above-q^imed double salt is powdered, then fused in a^ 
covered crucible, with twice its qiiantity, or more, of molybdi(s 
acid, and the excess of acid is extracted by means of ammonia, atj 
powder of an almost metallie lustre and of a colour between brownish- * 
yellow and violet is obtained, which is molybdate ofbinoxide of molyb- 
denum, Mo, 0 (,=Mo 02 , ^ MoOg; it is easily oxydized by nitric acid, 
but is not attacked by liydrochloric or sulphuric iieid^. — On igniting- 
the double salt with less molybdiCk<acid, a brow?i!®l)owder was found 
€ mixed w^h ity possessing no lustre and containing less oxygen. 

Binoxide of 9ioiirbdeiium. — Berzclius(l ) had stated, that binoxide of 
molybdenum, MoOj, is formed on digesting molybdic acid with 6ppper 
and bydrochioric acid; K obeli (2), however, says, that MOgtjg is 
produced when a solution of molybdic acid in an excess of hydro- 
chloric acid is boiled withj copper. According to H. llirzel(3), 
MoOg is formed, when molybdic acid or molybdate of lead, in the 
ixidissolvcd state, is brought in contact with hydrochloric acid and 
copper whilst the air is completely excluded ; Mo^Og is produced, when 
the molybdic acid is fii’st completely dissolved in hydrochloric acid 
before it is digested with copper. 

Double buliilildc of Molybdenum and H^otasslum. — Hirzel(4) pre- 
pared a double salt of tersulphide of molybdenum and sulphide of 
potassium (KS, MoSg) by protacted ignition of an intimate mixture of 
40 carbon, 64 binoxide of molybdenuih (MoOg), 87 sulphate of potassa 
and 60 sulphur, extracting the mass by means of hot water and then 
crystallizing. For the purpose of preparing this salt, Hirzel found 

(1) Lehrb. d. Chemie, 5. Anfl. II, 349. 

(2) Annual Report for 1847 and 1848, 1, 315. 

(3) Zeitschr. f. Phannacie, edited by tbe German Pbannaceutical Society, 1850, 
No. ],p. 2. 

(4) ibid. p. 5. 
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it more advantageous to bring the solution to the point of crystalli- 
zation by adding alcohol instead of by evaporating it. In other 
respects he confirmed the statement of Berzelius on the properties 
and composition of this compound. 

Chromium. — Lefort(l) has made experiments on the equivalents 
of chromiiun and on the hydrate^k of sciquioxide of chromium. — He 
determined the equivalent of chromium (2) by estimating the amount 
of baryta in chromate of baryta (dried at 25p°), which he dissolved 
in nitric acid and decomposed by sulphuric acid. In 14 experiments 
he found 100 chromate of baryta to contain ivom ^O'Ol to 60*35 
baryta, mean 60*19, from which the equivalent o^ chromiunws 
calculated to be =26*6. . • . . * 

SesQuioxide of Chromium. — A solution, of sesquioxide of chromium 
in potassa or soda, obtained by adding an excess of alkali to the 
solution of a salt of sesquioxide of chromium in any modification, 
gradually deposits gelatinous, green, hydrated sesquioxide of chromium, 
which becomes hard and black on drying. Wh^n finely powdered and 
dried over sulphuric acid, it is dark-green, and its composition is then 
expressed by CrgOg + fi HO (found 41*2 and 41*8 per cent of water, 
calculated 41*1 per cent) ; at 75° the water begins to escape. On 
heating a solution # sesquioxide* of chromium in potassa, or on adding 
a salt of sesquioxide of chromium to a boiling solution of potassa, an 
hydrated sesquioxide of chromium is precipitated of the same external 
properties as the previous one, but possessing the composition CrgOg 
+ 5 HO (found 36*5 and 36*8 per cent of* water j cateulatsd 36*^7* 
the water of which begins to escape at 80°. Lwfort is of opinion 
that these hydrates correspond with those investigated by Fremy(3), 
and that the discrepant results of the latter are caused incomplete 
drying (Fremy found 01*203 + 9 HO and Cr.203 + 8 110). — When a 
concentrated solution of violet sulphate of sesquioxide of chromium 
and potassa is added to an excess of ammonia, a red precipitated is 
first formed and then redissolved j on the gradual disengagement of the 
ammonia a violet powder separates from this solution, producing with 
acids red solutions, which assume a violet colour when concentrated 
by spontaneous evaporation ; it is a hydrate of the red modification 
of the sesquioxide of chromium, and when dried forais a greyish- 
violet, very' light powder of the forpiula Cr203 + 9 110 (found 51*3 
and 61*7 per cent of water, calculated 51*1) ; at 75° it begins to lose 
water, and becomes anhydrous dt 120° j on the disengagement of the 
water it is first transformed into the violet and then into the green 


(1) J. Pharm. [3] XVIII, 27 ; J. Pr. Chem. LI, 261 j Compt. Rend. XXX, 415 (in 
abstr.); Ann. Ch. Pharin. LXXV, 106. 

(2) Concerning the former determinations, compare Annual Report for 1847 and 
1848, I, 315. 

(3) Annual Report for 1847 and 1848, 1, 316. 
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8««in^ modification. — If the red solution, obtained by adding sulphate of 
dtraodum. sosquioxide of phromium and potassa to an excess of ammonia, be 
heated to a temperature not exceeding 56°, the hydrate of the violet 
modification of the sesquioxide of chromium is separated in the form 
of a greenish-grey powder, the composition of which, when it is 
dried over sulphuric acid, is fexpreased oy the formula CrjOg + y HO 
(found 44*2 and 44-6 per cent of water, calculated 44*9) ; 4he water 
commences to escape at 75°. 

W. P. Blake(l) found crystallized Sesquioxide of chromium in the 
fissures of the brickworktof a furnace which had been used during a 
lopg period for the mamifacture of chromate of potassa from chrome- 
iron. It formed brilliant tables of ,a1f most J inch in diameter, 
black,, in thin laminae diapjianous with green colour, and of metallic 
lustre ; the crystals belong to the hexagonal system, OR.R.— 
4 R . oo P 2 ; he observed 0 R : R= 121° 55', 0 R :-4 R=96° 45' ; 
according to the first measurement the terminal angle of R is 
calculated as 85° 22',. the principal axis as 1 ‘39045. The powder 

of the crystals is dark-green,. and their hardness equal to that of 

sapphire. 

Bichromate of Potassa — Schabus(2) has examined the crystalline 
form of bichromate of potassa. It is triclinom^ftical ; according to 
Nau mannas mode of designation we have (the vertical line towards 
the face PJ : 

' .rf=96«24' 15" 2?=88«1V 0" C=81®51'15" 

» =90* 13' 14" * /3=89« 8' 31" y=81»59'50" 

. a c=l : 1-81467 : 1 01178 

Simple forms ; OP; P^ oo ; 'P' cxj ; 'P, oo ; oo ; 2 'I*' oo ; 
4,^, op; 4,P, oo; P,; ,P; ooP'; oo/P; c»P', 5; ooPc5o; 
oo P oo ; cleavage highly remarkable parallel to oo P oo, less so 

» parallel to oo P oo ; least distinct parallel to 0 P ; spec. grav. 2‘689. 

Bichromate of Ammonia. — ^Darby(3) had stated that bichromate of 
ammonia could not be considered as a compound of oxide of am- 
monium but as NHg, 2 CrOg. H. R. Richmond and J. S. Abel(4), 
however, found that oxide of ammonium may be assumed with cer- 
tainty in this salt ; on being dried over sulphuric acid in vacuo 
its composition is, according to their analyses, NH^O, 2 CrOg, and 
even by heating it to 100° they could not obtain a product of the com- 
position stated by Darby. — Darby had found that a compound NHj, 

2 CrOg-f-HgCl crystalhzes from a solution of equal equivalents of 

t 

(1) sm. Am. r, [2] X, 352 ; Chem. Gaz. 1851, 37 ; Ann. Ch. Pharm. LXXVIII, 121. 

(2) Wien. Acad. Ber. November, 1850, 369. 

(3) Annual Report for 1847 and 1848, 1, 318. 

(4) Chem. Soc. Qu. J. Ill, 199; Ann. Ch. Pharm. LXXVI, 251 (in abstr.) ; Laur. 
and Gerh. C. R. 1851, 35. 
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bichromate of ammonia and protochloride of mercury; Richmond BteHrit. 
and Abel obtained needle-shaped crystals from the concentrated solu- 
tion, which, however, gave when analyzed varying results approach- 
ing to those of Darby; they presume that the compound may con- 
tain some uncombined protochloride of mercury. On operating so 
that the solution was repeatedly and but slightly concentrated, 
and deposited only small quantities of crystals on' cooling, large, • 
six-sided, brilliant red prisms were obtained by the first crystal- 
lizations, which, when dried* over sulphuric acid in vacuo, were 
NH^O, 2 Cr 03 -|- HgCl-|-HO ; these were succeeded -by more needlc*- 
shaped crystals,- having the composition 3 (J^H 40 , 3 GrOj) + HgCiU 

Chromate of Potassa and*i4mc. — Thomson(l), Qn acting with bi- 
chromate of potassa on carbi^ate of magnesia, formerly obtained a 
compound of the formula M^, CrOj -4- KO, CrOg H- 2 HO. A. Dun- 
can (2) prepared the corresponding lime-compound. A boiling solu- 
tion of bichromate of potassa produced with hydrate of lime a yellow 
solution which, on evaporation at 80°, deposited in the first place 
crystalline crusts of an orange-coloured salt (with 52*1 per cent of 
chromic acid, 24'Olime, 17‘6 potassa and 6*2 water), and then lemon- 
coloured, oblique prisms of the composition CaO, CrOg KO, CrOg 
+ 2 HO, soluble in water, insoluble in cold alcohol, and fusible on 
application of heat. The latter salt was not formed at a boiling 
heat. 

Nitrate of Scsquloxlde of Cliimmlum. — Nitrate of sesquioHide of 
chromium, according to Ordway(3), crystallizes with difficulty "'iir 
warm weather; it forms purple, oblique, rhombic prisms, Ci^Og, 

3 NOg-HlS 110, melting to a green liquid at a temperature of 
about 36° ; the solution of the crystals in cold water is purple, and 
becomes green when heated. • 

iTranium. — Patera(4) observed that the brown precipitate formed 
in a solution of a salt of sesquioxidc of uranium by sulphide of amiho- 
nium gradually (but not commencing at the surface) assumes a blodtl- 
red colour which it retains after being filtered off, washed and dried 
at 100°. This red body dissolves in hydrochloric acid with disen- 
gagement of sulphuretted , hydrogen and deposition .of sulphur ; 

Patera found it to contain 71 per cent of uranium and 2*75 sulphur ; 
the amount of ammonia and water ^in it could not be estimated with 
^curacy. When this compound was boiled with caustic potassa, a 
red powder was obtained which*Patera found to contain, when dried 
at 1W°, 65‘67 per cent of uranium, 10*60 potassium, 1*44 sulphur, and 
7*50 water, *and, assuming the remainder to be oxygen, he calculated 


(1) Phil. Trans, for 1827, 223. 

(2) PUl. Mag. [3] XXXVI, 109 ; J. Pr. Chem. L, 54 ; Ann. Ch. Pharm. LXXVI, 
251 : Instit. 1850, 109. 



Loc. cit. page 205. 

J. Pr. Chem. LI, 122 ; Ann. Ch Pharm. LXXVI, 254. 
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for it the formula; KS, 2 UgSg + Sl (KO, 2 U^OafS HO).— 
The precipitate obtained from a solution of sesquioxide of ura- 
nium by caustic potassa, when dried at 100®, he found to have 
the formula, KO, 2 UgOg + S HO. — According to Patera, on boiling 
the above-mentioned red ammonium-compound with the oxides or 
chlorides of sodium, barium, or, strontium, or on precipitating a 
-solution of sesquioxide of uranium with the sulphides of these metals, 
corresponding red con^pounds of sodium, barium and strontium are 
obtained j the barium-compound he found to contain 60*85 per cent of 
Uranium, 1*31 sulphur, ^7*51 barium, and 6*59 water. On boiling 
th«i ammoniunr-compoundwith lime or magnesia, this salt assumes a 
black colour. , , ' . 

Mansanese. — According to Sobrqro and Selmi(l) protocUoride 
of manganese in aqueous solution is decomposed, with separation of 
binoxide of manganese, when chlorine is passed through it, if the 
solution contain at the same time the chlorides of potassium, sodium, 
calcium, or of a similar metal. This decomposition also takes place 
in the dark. Millon’s(2) statement, that chlorine-water having 
been exposed to the influence of solar light may be distinguished 
from that which has not been thus exposed, by the former only con- 
taining hypochlorous acid and forming binoxide of manganese with 
protochloride of manganese, is only valid when the chlorides of the' 
alkali-metals are absent. 

Arsenic. — W. Stcin(3) states that he has found a perceptible 
‘tisicunt pf arsenic (4) in the ashes of wood-charcoal when operating on 
at least 100 grammes of the ashes, mixed with as little water as pos- 
sible and an excess of sulphuric acid ; and that this is the cause of the 
arsenious odour disengaged on igniting charcoal ; he also says he has 
found 'arsenic in the ashes of coals from the Plauen^s Grund, near 
Dresden, of fir-wood, ryc-straw, rye-chaff, brassica oleracea, of the 
ro<Jt of brassica rapa, and of potatoes, but none in the ashes of rye 
and ip the aqueous extract of cabbage. 

Arsenites — J. Stein(5) has examined several arsenites.-^Arsenite 
of ammonia was obtained in small crystals by the action of a concen- 
trated solution of ammonia upon arsenious acid ; it can be washed 
with alcohol and ether, in which it is insoluble; pressed between 
bibulous paper it is 2 NH4O, AsQg, and loses rapidly its ammonia on 
being exposed to the air . — Arsenite of baryta is formed as a white 
flocculent mass 011 adding baryta- water to a solution of arsenious 


(1) Ann. Ch. Phys. [3] XXIX, 16l<i J. Pr. Chem. L, 306; Ann. Ch. Pham. LXXVl, 
234. ' . ^ 

(2^ Annual Report for 1849, III, 172. (3) J. Pr. Chem. LI, 302. 

(4) In an experiment made in the laboratory at Giessen, no arsenic could bs 
detected in the ashes of chareoal. 

(5) Ann. Ch. Pharm. LXXiV, 218; for former investigations on arsenites, by - 
Pasteur and Filhol, see Annual Report for 1847 and 1848, 1, 323. 
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acid; washed with dilute alcohol, in whichdt is slightly tioluble, and Anenite*. 
dried over sulphuric acid, it has the composition 2 BaO, AsOg + 4 HO ; 
at 100° 2 HO escape, the rest escapes on application of a higher heat, 
metallic arsenic subliming and arseniate of baiyrta being left behind. 

— Strontia-water is not precipitated by aqueous solution of arsenious 
acid, but arsenite of ammonia «caases in,strontia-salts a precipitation 
of white ilfikcs, the amount of which 'increases on the addition of 
alcohol. Arsenite of strontia is pretty soluble in water, and sepa- 
rates, on evaporating the aqueous solution, in the form* of a fine, crys- 
talline powder. Washed with alcohol and driec^over sulphuric acid,, 
it is SrO, As 03-4-4 HO ; at 100° it loses 1 llO and is Recomposed at 
a higher temperature in a siipilar manner td the baryta-salt. — ArTe- 
nite of lime is not obtained In a state of purity *on precipitating 
arsenious acid by an excess of lime-water^ most probably a mixture 
of 2 CaO, AsOg, with some 3 CaO, AsOg is hrt’eby formed. This 
precipitate dissolves in an excess of arsenious acid ; when the latter 
is insufficient to effect complete solution, a salt remains behind 
which, when dried over sulphurjc acid, has thfi composition 3 CaO, 

2 AsO^ + S HO ; it loses 1 HO at 100®, and is decomposed like the 
preceding salt when ignited. — ^A mixture of solution of sulphate 
of magnesia and arsenite of ammpnia deposits only after several days 
a slight precipitate j when sulphate of magnesia is mixed with chlo- 
ride of ammonium until precipitation by ammonia ceases, and arse- 
nite of ammonia and ammonia ayj then added, arsenite of magnesia 
is thrown down, which, after drying over sulphuric aci^ is anhydrQaa^ 
and contains 3 MgO, AsO^. — Arsenite of ammonia produces a pale 
rose-coloured precipitate with a solution of protoxide of manganese, 
which rapidly becomes brown and then blaclCou exposurp to the air; 
washed, with the exclusion of air, and dried over sulphuric acid, this 
arsenite ofprotoocide of manganese is 3 ATnO, 2 AsOg-fS HO ; 1 HO 
escapes at 100°, and at a higher temperature arsenious acid is givfn 
off, whilst arsenide of manganese and arseniate of protoxide of manga- 
nese are left behind. When this arsenite is evaporated with a large 
excess of hydrochloric acid, arsenious acid is precipitated in the form 
of fine crystalline flakes which cannot be resolved into single crystals, 
even under the microscope, and which very readily dissolve in acids 
and alkalies, but less so in water. 

A. Reynoso(l) has drawn attention to the fact that the arsenites 
of several bases not themselves soluble in caustic potassa or soda, 
are soluble in an excess of these alkalies. The arsenite of sesqui- 
oxide of iron is very soluble in caustic potassa ; the solution of 
arsenite of copper is blue, and is decomposed, after some time^ with 
fcH^mation of suboxide of copper and arseniate of potassa. The solu- 
tion of arsenite of protoxide of mercury undergoes almost immediate 

' (1) Compt. Rend. XXXI, 68; Instit. 1850, 226; J, Pr. Chem. LI, 160 
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deoompositfISD. The solution of arsenite of silver is colourless, and is 
slowly decomposed with separation of silver in the form of a black pow- 
der ; this solution is not precipitated by chloride of sodium, on the con- 
trary, chloride of silver readily dissolves in caustic potassa when arse- 
llite of potassa is added. When protochloride of palladium, previously 
mixed with arsenite of potassa, is added to a solution of arsenite of 
silver in potassa, a black powder is soon formed containiii^ metallic 
silver and palladium ; on using protochloride of platinum instead of 
protochloride of palladium, the reduction proceeds still more ra^jlly. ^ 
,The arsenites qf cq^alt^^ nickel and uranium dissolve in potas1»a 
soda only in 1;Jie nascent state, when arsenite of potassa with a lari 
excess of potassa is added to a soluble salt of these metals, 
solubility in alkkli of the arsenites just mentioned depends, according 
to Reynoso, on the formdtiop of soUiblc double salts of the arsenites 
of the metals and of the alkali. Arsenite of lead is insoluble in potassa, 
but soluble in soda. The arsenite of the sesqiiioxide*of iron dis- 
solves also in ammonia. 

Arsenlous Acid; Sulphides of Arsenic. — llausmanu(l) has dom- 
municated some remarks oh arsenious acid, realgar (AsSj) and > 
orpiment (AsSg). The hardness of newly-prepared, glassy arsenious 
acid is, according to him, equal to that of calcareous spar, that of 
the crystalline acid lies between the hardness of rock-salt and 
gypsum. When glassy arsenious acid passed into the opaque 
state,t he could not on one occi^^ion observe any crystals in the 
J^ansformed ,substancc, < even on magnifying it 400 times, whilst 
in another case octohedrons were formed to the size of of an inch. 
— ^The native crystalline realgar on being fused and resolidified 
always forn},s again a ^jiystallme mass, as does also the artificial, 
obtained by fusing together 1 As and 2 S. On the contrary, the red 
arsenic glass of commerce, Containing sulphur and arsenic in varying 
proportions, is amorphous, and shows no crystalline structure what- 
ever, even when slowly passing from the liquid to the solid state; it 
is specifically lighter (from 3’25 to 3’32) and harder than the crys- 
talline realgar. — Orpiment, in its native state remarkably crystal- 
line, becomes completely amorphous when fused, and is thereby 
rendered more or less intensely red, less dense (the spec. grav. 
of artificial vitreous orpiment was 2‘76) and harder (of the hardness 
of calcareous spar). ' 

Antimony. Antlmonlum Crndum. — ^Wittstein(2) examined (1^.) 
variegated sulphide of antimony (aniimonium crudum) of Kronach, 
Upper Franconia (spec. grav. 6-064), (Ib.) not variegated, from the 
same place (4-845), II. Hungarian (4-199), III. English (4-368), and 


(1) Ann. Ch. Pharin. LXXIV, 188; Pogg. Ann. LXXIX, 308; Jahrb. Miner. 1850, 
694 ; Ann. Min. [4] XVII, 167 ; Instit. 1850, 59. ■ 

. (2) Repert. Pharm. [3] V, 67. 
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^und the percentage of the elements and^ of the sulphides 'calculated 
from them as follows : 



Antimony. 

Lead. 

Iron. 

Arsenic. 

Sulphur. 

SbSg. 

SbSg. 

PbS. 

FeS^. 

Ia« 

62*48 

10*40 

0-70 

trace 

26*42 

81*54 

4*95 

12*01 

i*5a 

Ib. 

59*67 

11-96 

063 

trace 

27*74 

65*51 

19*34 

13-80 

1*35 

II. 

70*26 , 

— 

0*31 


29*43 

80*25 ^ 

•1907 

— 

0*68 

III. 

71*98 

— 

— 


28*06 

91*98 

8-02 

— 

— 


Anti^ 

mony. 

Antitno« 

nlum 

crudum. 


Wittstem assumes an amount of SbSg because he could not other- 
wise dispose of the quantity, of sulphur found. — The sulphide of 
antimony of Kronach yields green and not rcdi^lass of antimony on 
account of its containing lead, and the atitirmnium diaphoreticum 
prepared from it is colomred yellow by antiiiioniate of lead. 

. Kermes — Kosmann(l)* has published investigations on kermes. 

He considers it the more valuable the «aore oxide of antimony it 
contains. Of the different methods for preparing kermes, he prefers 
that of Liebig, viz. : to boil sulphide of antimony, precipitated from 
its solution in caustic alkali by dilute sulphuric acid, with a solution 
of carbonate of sdda, to filter, and to effect ‘the separation of the 
kermes from the filtrate by cSoling.* Kermes prepared by boiling 
sulphide of antimony with a solution of carbonate of soda for two 
hours (it is not stated what quantities 'were Uperated upon) contained 
(when dried at 100°) 26"6 per* cent oxide of antimony. By boiling 
the residue on the filter during the same time with the mother-liquor 
of the kermes and repeating this operation, products were sucQpssively 
obtained containing 33’2 j 38‘1,*28'4 per qent of oxide of antimony. 

In another preparation of kermes products were obfained; first^Tay 
boiling for -I- of an hour, with 20'4, then successively by boiling for 
two hours, with 35’0 and with 26*1 per cent of oxide of antimony. 
Kosmann rejects the method of preparing kermes *by fusing to- 
gether sulphide of antimony with carbonate of soda and treafing the 
powdered mass with boiling water. From the product formed^ by 
fusing grammes of sulphide of antimony and 125 gramme^ of 
anhydrous carbonate of soda he obtained, on boiling it with 2 parts 
of crystallized carbonate of soda and a sufficient quantity of water, a 
‘ kermes of 16*6 per cent of oxide ; by boiling the residue with water 
during one hour, a kermes K ; and by repeatedly boiling the residues 
with their mother-liquor for one houi* (partly with the addition of some 
carbonate of soda) products witlw 9*8, 17*6, 13’8i, 17*5 per cent of 
. oxide ; the kermes K which was mixed with a little residue, was 
boiled with the last mother-liquor for one hour, and a kermes thus 
o1}tained containing 21*7 per cent of oxide. 

BlBidpho-terchioriiie of Antimony.-*— According to Clocz(2), when* 
dry sulphuretted hydrogen is slowly added to pentachloridefbf anti- * 


1) J. Pham. [3] XVIII, 321. 

[2) Aim. Ch. Pbys. [3] XXX, 374; J. Pr. Chem. LI, 459. 
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Btenipho- mony, a ••white crystalline compound, SbSjClj (analogous to the 
rfde'of’ compound PSjClg, discovered by Serullas) is formed ; with elevation 
antimony, pf temperature,* and disengagement of hydrochloric acid. This com- 
pound fuses at a slightly increased temperature, and is decomposed 
into sulphur and tcrchloride of antimony at higher temperatures; 
it docs not change in dry air, atii'acts moisture, and is then 
converted into a yellow, oily liquid, containing sulphur suspended ; 
with water it is decomposed, oxychloride of antimony and sulphur 
being separated; it iS also decomposed by aqueous tartaric acid, 
q precipitate being fqgined of sulphide of antimony mixed with some 
oxide of antimony. 

'k.inc. — Schaucffele(I) has investigated the amount of arsenic 
contained in zinc of commerce, a. aftfer a stoange method given by 
Villain, viz. : to infer the weight of arsenic from the number and 
size of the spots obtained in Marsh’s process; and d. after the 
method of Jacquclain, which consists in passing the gas developed 
by dissolving the zinc in sulphuric acid, into a solution of tcrchloride 
of gold, and then to estimate the arsenic in it. *Schaueffele ob- 
tained from 1000 parts of zinc,*by botli methods ; 

a. b. a. b. 

French zinc . . 0-00126 0’019 Zicc of Altenberg . 0‘00062 0‘00522*^i|j 

Sileaian zinc . 0 00097 0 0085 Ditto (pit Corfali) . 0 00004 0 00457 * 

Schaueffcle(2) farther observes, that a double salt, with 12’59 
per cent of magnesia, and 11*60 of* oxide of zinc is formed by the 
of j, satarated solution of sulphate of magnesia upon powdered 
sulphate of zinc; another, with 27*84 per cent of oxide of zinc, and 
0*27 per cent of magnesia, by the action of a saturated ‘solution of 
sulphate of zinc upon powdered sulphate of magnesia. ‘ From pow- 
dered sulphate of protoxide of iron and solution of sulphate of zinc, 
a double salt was formed, cointaining 13*8 per cent of oxide of zinc, 
and 12*1 of protoxide of iron; and by the opposite way of aerating, 
a double salt, with 12*05 of oxide of zinc, and 14*63 ofprotoxide 
of iron. — II. Becker(3) observed, that carbonate of soda yields a 
slimy precipitate with solution of sulphate of zinc, and recommends 
for the preparation of a spongy (f) carbonate of zinc, to use acid 
solutions of zinc when precipitating cold, or else to operate at a 
boiling heat. ^ 

Tin. Binoxide. — ^Wittstein(4) thinks the eabse of the different 
deportment of the soluble binoxide of tin (Ffemy’s stannic acid, 

H. Rose’s binoxide, a), and of the insoluble one (Freniy’s meta- 

CD J.YJhini. Ma, [3] VI, 173. 

(2) J. Pharm. [3] XVII. 268. 

(3) Arch. Pharm. [2] LXIII, 10; Mohr draws attention to a former prescription 
to the same purport (Arch. Pharm. [2] LXV, 136). 

(4) Repert. Pharm. [3] V, 313. 
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Stannic acicl^ Ji. nose's oinoxidc b) to be..tbat tbe former is amor- 
phous, and the latter crystalline. 

Lead, mnium. — Muldcr(l) has published expeiiments on the 
minium of commerce, from which he deduces the following con- 
clusions : The composition of minium cannot be determined by 
ignition, because it frequently oontains a,larger or smaller amount of 
white lead«(carbonate of lead + hydrated protoxide of lead). 'Thp com- 
position of most, if not all sorts of minium, occurring in commerce, 
as already stated by Houtton.^Labillardierb, is expressed by the 
formula Pb 405 , more probably PbgOg + S PbO. — ^hc discussion of an, 
investigation by Jacquelain on minium, of which ^only a short 
abstract(2) was published durjng 1850, musf be reserved for the nflkt 
Annual Report. 

• With regard to the body formed by ignitiflg nitrate of lead, whidh has 
been considered by H. Bley as a compound of oxide of lead with nitro- 
gen, and by Stammer as a mixture of oxide of lead with minium(3), 
some observations have been published by the formcr(4), according to 
which the substance in question^ is either a mixture of different com- 
pounds of protoxide of lead and nitrogen, or more probably a mixture 
of a definite compound of protoxide of lead with nitrogen and ordinary 
protoxide of lead, not taking info consideration a small amount of 
minium mixed with it. 

Cbiorlde of Lead. — 8chabus(5) has determined the crystalline 
form of chloride of lead. By spgntaneous evaporation of the hydro- 
chloric solution, distinct crystals of the rhombic system are formed, 

combinations of the faces P.3P.0P.Pc>o.4Pocj.ooP oo. For P 
the proportion of principal axis ; macrodiagonal : brachydiagonal 
= 1; 1-6836: 1-0016, the terminal edges 134° 24' and. 98° 45', the 
lateral edges 98° 31'. The ci-ystals are frequently needle-shaped, in 
consequence of the faces of P . 2 P . 0 P lying in one zone, being 
predominant. They present perfect cleavage in the direction of 04*. 
The spec. grav. was found = 5 -802. » 

Millon(6) had stated that only Such chlorine-water as had been 
exposed to sunshine, and thus contains hypochlorous acid, forms 
binoxidc of lead with chloride of lead. On examining whether the 
presence of the chlorides of the alkali-metals modifj^this beha- 
viour, Sobrero and Selmi(7) arrived at the following results : 
Chlorine-water containing such chlorides, and which has been ex- 
posed to direct solar light, does not change chloride of lead to 


(1) Scheik. Onderz. V, 7, Stuk, 410 ; J. Pr. Chem. L, 438 ; Repert. Pharm.^tS] VI, 
186 j Ann. Ch. Pharin. LXXVl, 255 (in abstr.) 

(2) Compt. Rend. XXXI, 626; Instit. 1850, 345. 

(3) Qompare Annual Report for 1849, III, 188. 

(4) J. Pr. Chem. L, 380. (5) Wien. Acad. Ber. 1850, April, 456. 

(6) Annual Report for 1849, III, 172. (7) Loc. cit. page 214. 
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binoxide, but forms with it a yellow solution. When some chlo- 
ride of lead is added to a saturated solution of chloride of sodium, 
and chlorine Is passed through it, the chloride of lead dissolves, 
tind the solution is rendered more and more intensely yellow; a 
large quantity of chlorine is hereby absorbed. The solution which 
is formed possesses a streng odouf of chlorine; it may be long 
preserved' in close vessels, even when exposed to the solar rays ; 
whereas it decomposes into chlorine, with separation of chldride of 
lead when kept in open vessels. Added drop by drop to a con- 
.isiderablc quantity wpter, it forms a precipitate of binoxide and 
chloride of lejid. The addition of caustic alkali to the solution pro- 
duces a precipitate of binoxide of lead. . Carbonate of lime throws 
down binpxidc of lead, with evolution of carbonic acid ; addition of 
carbonate of potassa prodUces, frequently without evolution of car- 
bonic acid, a ligllt-brown precipitate, which changes to binoxide 
when washed and exposed to the am, and which is considered by 
Sobrero and Selmi as carbonate of binoxide of lead. In a. 
similar manner they regard as phosphate of binoxide of lead 
the light-brown precipitate formed by phosphate of soda, and which 
is decomposed in a like manner on washing. With protochloride o£ 
manganese, the yellow solution yields a precipitate of binoxide or 
manganese and chloride of lead ; it dissolves copper, iron, zinc, gold- 
leaf, and finely- divided platinum with rapidity, and oxydizes organic 
matters with violence, chloride of hiad being separated in both cases. 
-iSpbrero andt, Selmi are of opinion that the yellow liquid contains a 
readily decomposable compound, PbCl 2 (l) ; they found in a solution 
of chloride of sodium, saturated as much as possible with chlorine 
and chloridq of lead, for ^ equivs. NaCl, 2 Pb, and 4 Cl. — ^They 
reconyuend for the preparation of binoxide of lead, to saturate a 
solution of chloride of sodyhm with chloride of lead by means of 
chlorine, to precipitate the liquor with an alkali, and to wash the 
poecipitate copiously with water. 

J. J. Pohl(2) found the spec. grav. of an alloy of tin and lead 
of the composition Sn3Pb4=9‘6399, at 15°, its melting-point =236°; 
this alloy remains for some time pasty previously to solidifying, and 
is very brittle between 170° and 190°. The spec. grav. of an alloy 
of the composition Sn^Pbg, he found=9‘2773 at 16°, its melting- 
point 184°'5, its point of solidification 181°*9. This alloy is brittle 
between 150° and 178°. 


‘ (t) jjillon (J. Pharm. [2] XXVIII, 299) had found already, on a previous occasion, 
that on gradually adding binoxide of lead to strongly refrigerated hydrochloric acid 
B yellow liquid is obtained, which produces vrith water binoxide of lead, forms with 
metals chlorides, bleaches and disengages carbonic acid with oxalic acid, and which 
MiUon supposed to contain IlCl,, or PbClj. 

(2) 'Wien. Acad. Bcr. April, 1850, 402. 
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Iron. — Maumen^(l) has determined the equivalent of iron by 
estimating the amount of sesquioxide produced from a known quantity 
of very pure iron-wire, on being dissolved in nitric acid, the solution 
precipitated with ammonia, and the precipitate thus formed washed 
and ignited. In 6 experiments, he found thus the equivalent of iron 
between 27*99 and 28*01, meaif 28;00.— jRivot(2) persists in adopt- 
ing Berzfrlius' former number 27*1 for the equivalent of iron, on 
the strength of two experiments of reduction of ^sesquioxide of iron. 

Schaffa^tl(3) stated, some time ago, that east-iron and steel 
contain nitrogen ; and at a later period(4) h** cs'^mated this amount ■ 
at 0*5 to 1*2 per cent in cast-iron, steel, ant], specular iron. — Buch- 
ner, Sen.(5) suspected in, th§ finely-powdered irop of wholesale 
druggists an amount of nitrogen and sulphur ; on igniting a mixture 
of it with carbonate of potassa in a small retort, and adapting a 
receiver containing hydrochloric acid, but very little ammonia was 
obtained j water formed, however, with the residue in the retort 
a colourless solution, in which salts of sesquioxide of iron produced 
a blood-red colour. From this deportment, Buchner inferred the for- 
mation of sulphocyanide of potassium. The editors of the “ Annalen 
der Chem. und Pharm.” pointed out the fallacy of this conclusion, 
since salts of sesquioxide of iron, added to an alkaline liquid con- 
taining sulphocyanide of potassium, yield a precipitate without the 
production of a blood-red colour. — B,. F. March an d(G) found the 
following data respecting the amount of nitrogen contained in’ cast- 
iron jmd steel. When finely powdered csfet-iron wao mixed ’“tk 
potassium, ignited, and'thc aqueous extract of it treeted with sulphate 
of protoxide and sesquioxide of iron, and hydrochlonc acid, in every* 
instance a very copious precipitate of Prussian blue was formed. 
This reaction was still more apparent with steel, but was not> pro- 
duced in any one case with malleable iron, nor with a mixture of 
charcoal and pure iron. The formation of cyanogen did not succeed 
when an excess of potassium was used, or when the mixture wsfe 
i^ited in contact with the air. The iron left in this reaction always 
yielded again cyanogen when ignited with potassium, which led 
Marchand to suppose that the source of the cyanogen was not 
in the nitrogen of the iron, but in the atmosphenc air j in fact, no 
cyanogen was formed on igniting thq mixture of iron and potassium 


(1) Ann, Ch. Phys. [3] XXX, 380 ; Compt. Rend. XXXI, 589 ; J. Pr. Chem. LI, 350 ; 
Ann. Ch. Pharm. LXXVI, 220. 

(2) Ann. Ch. Phys. [3] XXX. \92 ; Ann. Ch. Pharm. LXXVIII, 214 ; J. Pr. Chem. 
, LI, 341. 

(3) J. Pr, Chem. XIX, 409. 

(4) Prechtl's EncyclopSdie, XV, 364. 

(6) Ann. Ch. Pharm. LXXIII, 215 ; Repert. Pharm. [3] IV, 228. 

(6) J. Pr. Chem. XLIX, 351 ; Chem, Gaz. 1850, 301 (in abstr.); Ann. Ch. Pharm. 
LXXVI, 245. 
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Iron, in an atmosphere of hydrogen or carbonic acid, whilst an absorption 
of' nitrogen conld be observed on igniting the mixture in an atmo- 
sphere of this gas. On estimating the amount of nitrogen in cast- 
iron and steel by the method of Dumas, as well as by that of Will 
and Varrentraj)p, using as pure reagents as possible, there w$||r 
in no instance more than '0'02 per cent of N found, and in m^ 
cases much lessj Marchand is therefore of opinion that the pre- 
sence of nitrogen in cast-iron and steel is as yet problematical. Schaf- 
hautFs statement that the amouiit of nitrogen in Mst-iron is ' 
’concentrated in theVarbonaceous residue left on its being dissolved in 
hy-’rochloric Scid, he found equally devoid of proof. 

Another statement of Schafhautl(l) has been corroborated by 
Hull{2), viz. : that the residue left on dissolving grey cast-iron in 
hydrochloric acid, ^ftcr being* completely freed from acid, and washed 
with water, disengages hydrogen gas copiously, if ammonia be poured 
upon it. According to the experiments of Hull, the hydrogen is 
mechanically enclosed in the porous coal, and is disengaged from it, 
not only by ammonia, but also b)i" being heated with pure watetaa 
The cause of ammonia acting even at the ordinary temperature pP 
probably this, that it dissolves the oily carbonetted hydrogen 
the coal, and thus instantly arid completely wets and pene- 
trates it. 

sesquloxide of Iron. — S<5narmont(3) found that, on heating a 
solution of sesquichloridc of iron vflth carbonate of lime or carbonate 
' “iS.^do. to at least 200'^ for forty-eight hours, anhydrous, red, 
jainutely-divided ♦^sesquioxide of iron is formed, which is but little 
soluble in nitric acid ; the N^ame effect takes place at 160° to 180°, 
when heated' during eight days ; and, under the same circumstances, 
hydraCced sesquioxide of iron is rendered anhydrous, if suspended 
in a saturated solution of ^chloride of sodium or calcium, or in 
pure water. 

" Salts of Iron. — Levol(4) directs attention to the fact, that on 
heating iron with concentrated sulphuric acid, not the sulphate of 
the protoxide, but that of the sesquioxide is formed; and that this 
latter salt is also obtained by boiling dry sulphate of protoxide 
of iron with concentrated sulphuric acid, with disengagement of 
sulphurous acid; he erroneously^ considers these observations as novel 
(comp. L. Gmelin^s Handb. der Chemie, 4. Aufl. Til, 230). — ^In 
order to protect the green vitriol from oxydation, Kuspini(5) recom- 
mends to keep the crystals for some time, until efflorescence sets in, 
at 30°, then to powder an4 preserve them.^Thorel(6^ has' made 



(1) L. Gmeliii’s Handb. d. Chemie, 4. Aufl. Ill, 205. 

(2) Ann. Ch. Pharm. LXXIV, 112. (3) Loc. cit. p. 174. 

(4) J, Pham. fS] XVIII, 343. (5) J. Chim. MM. [3] VI, 197. 

(6) J. Pharm. [3] XVIII, 337. 
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some communications un the^purification of the green vitriol of com- ProtoeWo- 
merce, and on the preparation of Crocus mortis aperitimisi Jonas(l) 
on the preparation of Tinctnra ferri jodati; and H. Becker(2) on 
the preservation of Sprupos ferri jodati. 

Protociiioriae of Iron. — .The crystalline form of protochloride of 
iron, FeCl-f-4IIO, is, aceordiilg to Schabus(3), monoclinometric, 

+ P.— P?c»Poo.OP. In the clinodiagonal principal section 
+ P :-f P=84° Ky, — P P = 104° O', in the principal section of 
the base-fP P = 106° 38' ; ’for P principal axis : clinodiagonal : 
orthodiagonal =1 : 1’369 : 0'837, angle of •'the-'two fir8t=69° 33'.’ 

The cleavage of the crystals is in the direction of oo P oo and JjP ; 
their spec. grav. = 1*937 j twiij crystals occur, which are connected 
with the face oo P oo. — A solution of 3 parts of chloride of potas- 
sium and 4 parts of protochloride of i/on, in as little boiling water 
as possible, deposits bluish-green crystals of a double salt, FeCl-f KCl 
-f3HO. These are, according to Schabus(4), monoclinometric, 
with the prevailing faces oo P . oo P oo . (P.oo) .OP; principal 
axis : clinodiagonal : orthodiagoiial=l ; 0*681 : 1*358; angle of the 
two foi'mer, 75° 14' ; in the clinodiagonal principal section oo P : oo P 
= 138° 5', (Poo) : (P oo) = 109° 5'; the spec. grav. = 3*163. 

Nitrate of SesQuioxiae of Iron. — Ordway(5) has investigated the 
nitrate of sesquioxide of iron. On adding metallic iron to nitric acid of 
spec. grav. 1*39, there is first formed a greenish solution, next a red 
one, and lastly a rust-coloured pretsipitate. When, on the appearance 
of the latter, the liquid is mixed with its bdlk of nitrie acid*of -4-43-'^ 
spec, grav., and cooled below 15°, or when the greenish solution is 
evaporated, mixed with a large excess of nitric acid, and cooled, 
oblique rhombic prisms of about 100° and 79°, FcgOg, 3 NOg 
+ 18 no, are formed ; they are deliquescent, but little soluble in 
nitric acid, melt at about 47° to a red liquid, and partly lose their 
acid even at 100° ; they do not, however, entirely lose it until nearly 
at red heat. 3 ounces of these ci*ystals pounded, and mixed wim 
1 ounce of pounded bicarbonate of ammonia, lowered the temperatui’e 
from 14°*4 to — 30°*6. — On adding this compound to freshly-preci- 
pitated hydrated sesquioxide of iron, Ordway obtained soluble basic 
salts, containing for 1 cquiv. of nitric acid as many as 8 equivs. of ses- 
quioxide of iron. The solutions of ^cse salts had a deep red-colour, 
and were not decomposed by diluting or boiling; when, however, 
they contained as large an amount of sesquioxide of iron as possible, 
addition of chloride of sodium, sulphate of soda, and other salts, 
cau^d a operation of sesquioxide of, iron. These solutions, on^ 

(1) Arch. Pharm. [2] LXII, 307. (2) Arch. Pliarm. [2] LXIII, 10. 

(3) Acad. Ber. 1850, April, 467. (4) Wien. Acad. Ber. 1850, April, 475. 

(5) Loc. cit. page 205. 
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bei^ Sj^nlaneoualy evaporated, yielded dark-red powders, perfectly 
soluble in water. 

Artdiiim. — ifllgren(l) considers it probable that the chrome-iron 
ofRdros, and the iron ores of Oernstolso, contain anew metal, which 
.be proposes to term Aridium (from*ApTjffj Mars, and elSotr, quality), 
on account of the similarity of its.oxides to those of iron. — ^The pow- 
dered chromium ore was digested with hydrochloric acid ; the greenish- 
yellow solution, obtained evaporated to dryness, the silica separated, 
again dissolved, and the solution saturated with sulphuretted hydrogen, 
tvhen but a small prtpcipitate, chiefly sulphur, was formed. In order 
to^gpcure the separation qf every metallic sulphide insoluble in acids, 
the substance wfis neutralized with cg.ustic potassa, sulphide of po- 
tassium added, and afterwards as much hydrochloric acid as redissolve 
'the black precipitate first formed, when but a small quantity of a 
light-yellow residue was left behind. The solution, coloured green 
from sesquioxide of chromium, was now treated hot with chlorate of 
potassa and hydrochloric acid in excess, and precipitated with potassa 
whilst boiling ; the liquid contained cchromic acid and alumina ; the 
precipitate had a brownish- yellow colour. The latter was then fusedi 
with chlorate of potassa and (easily fusible) flux ; when water extracted 
from the fused mass only chromic acid and some alumina. The liver?^ 
brown residue was again dissolved in hydrochloric acid, the solutioil 
precipitated with potassa, and boiled. The brown residue, after being 
washcS, was dissolved in hydrochloric acid; the solution mixed 
*vpi^L.HQ£LJiate of soda, dilhted and boiled, when a light reddish-brovm 
pulverulent precipitate was formed; whilst manganese, lime, mag- 
nesia, and a trace of zinc rejnained in solution. The precipitate was 
now dissolved in hydrochloric acid, and the solution saturated with 
ammonia; by which means a blackish-brown precipitate A was 
formed, part of which was dissolved in hydrochloric acid; the 
hydrochloric acid driven off by a carefully-adjusted quantity of 
sfllphuric acid, and evaporated to dryness ; the whitish-yelloW residue 
interwoven with crystalline scales was dissolved in alcohol of 0‘86 
spec, grav., and the solution mixed with 6 times its bulk of ether, 
when the fluid was rendered milky, and deposited, after some 
time, a brown syrup. The clear liquid poured off from the latter 
left, after the evaporation of tj;ie ether and alcohol, a thick fluid, 
with brownish-black flakes enclosing inorganic impurities ; the liquor 
separated from the latter yielded, on slow evaporation, small mammil- 
lated crystals of sulphate of oxide of aridium. — Another portion of 
the^ precipitate A, containing sesquioxide of iron, wasj^ignited in 
'd cuc$ent of hydrogen, so long as water was formed; the residue 

• (1) Prom O^ersigt af Kongl. Vetensk. Akad. Fdrhandl., 1850, 55 ; J. Pr. Chem. Lll, 
442 1 Aon. Cb. Pham. LXXYI, 239; Chem. Gaz. 1850, 289. 
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then treated with nitric acid, which dissolved pure sesquioxide of 
iron, and left undissolved a brownish-black powder, magnetic and 
soluble in hydrochloric acid, without escape of gas. This pow- 
der was covered with some cyanide of potassium, strongly i^ited 
in a crucible of graphite ; it thep caked, became iron-coloured, and 
'underwent partial fusion. Dilute mitri<^ acid extracted &om this 
mass, with aisengagement of gas, a farther amount of sesquioxide of 
iron, and the residue thus left was not magnetic, and dissolved in 
concentrated hydrochloric acid, without giving off gas. This latter is 
considered by Ullgren to be a lower oxide of ^ridmm. 

Ullgren gives the following statements regarding tbh deportm«st 
of the oxide of aridium, in ordeu to establish his view 4;hat it contains 
a new metal. The oxide is dissolved by hydrochloric acid, without 
disengagement of gas, and leaves, on evaporation, at a gentle heat, 
an uncrystalline, lemon-coloured, dMiquescent residue. It forms a 
compound with sulphuric acid, which gives a colourless solution with 
water. On being ignited, this compound is ^transformed into a 
reddish-brown powder, consisting of minute, microscopic ciystals, 
which are diaphanous, with a red colour. Sulphuretted hydrogen 
reduces the higher oxide to the lower one ; the excess of sulphui’etted 
hydrogen being driven off, ammofiia produces a greyish-white preei- 
pitate which immediately passes over into light-brown, and does not, 
like protoxide of iron, become first green. The solution of the lower 
oxide, freshly boiled, is precipitated by ferrocyanide of potassium, 
with a pale, whitish-green colour. This precipitate becomes 
and after a while, bluish; when ammonia is poured upon it, it is 
rendered beautifully blue, and after some time, greyish-blue. The 
solution of the lower oxide is not precipitated by infusidn of galls ; 
with acetate of soda, it forms a pale red precipitate. The solution 
of the higher oxide becomes deep indigo-bllk^e with an infusion of galls^ 
and the addition of acetate of soda produces a brownish-violet preci- 
pitate. By ferrocyanide of potassium it is precipitated with a darl? 
blue colour, rendered dirty bluish-green by an excess of the reagent ; 
with ferricyanide of potassium it assumes a bluish-green hue, and 
gradually deposits 'a precipitate of the same colour. Acetate of soda, 
produces a dark yellowish-browm precipitate ; sulphocyanide of potas- 
sium, added to the solution, strikes^ a deep red colour, remaining 
even when a considerable excess of acid is present ; with carbonate 
of soda, it yields a light brownish-yellow pi’ecipitate, -and besides 
a yellow solution. By the sulphides of the alkalies it is precipitated 
^th a blackish-green hue, the solution, remains green for a long 
time, and the precipitate is readily dissolved- by dilute nitric acid.«tfhd* 
precipitate produced by the caustic alkalies closely resembles that of 
a elution of sesquichloride of iron ; it is however more yellow,’ when 
dried more earthy, and when ignited greyish-brown^The higher 
oxide of aridium yields with bprax ^fore tnc blowpipe, in, thp, outer 
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Aridium. flame, yellow bead 3 > which become colourless on cooling ; when more 
saturated, the beads are brownish-red, yellow when cold and opales- 
cent f in the inner dame, light green beads are obtained j colourless, 
when cooled; when more saturated,- they are beautifully green whilst 
hot, and when cold of a less pure hu^ .With phosphorus-salt, strongly 
saturated in the outer flanfe, the beads become dark red whilst hot, 
and colourless when cold ; in the inner flame, when less saturated, 
colourless, and when* more saturated, pale brown beads are obtained. 
With soda on charcoal, it fuses to* a glass, which is absorbed by the 
' charcoal, and yielJB no metal on being levigated ; on platinum-wire 
with soda, if produces «in the outer flame a glass, diaphanous with 
a reddish-brown colour whilst hot,.ahd spotted brown when- cold; 
in the inner flame, a coloui’less glass. 

Nickel — Schwarz(l) eshmined the composition of a compound 
containing chloride and nitrate* of nickel with* ammonia; its pre- 
paration is, however, not given. This compound formed azu|;’e octa- 
hedrons, became mcist in the air, and smelled slightly of ammonia ; 
dissolved in water, it formed a muddy solution, some protoxide of 
nickel being separated. It was decomposed when boiled, protoxide 
of nickel and ammonia being separated ; when heated in a glass tube, 
it parted with its nitric acid with a ‘violent concussion, after the water 
and ammonia had escaped. The analysis gave results correspond- . 
ing to the formula (3 NH 3 + NiCl) H - 6 (2 NH 3 , NiO, NOj-bHO) 

■*•"»■*** curf. — ^According to Barensprung(^, some of the mercury 
in the Unguentian mercuriale cinereum {gr^ ointment) is ointment 
in form of the suboxide, and the more of it, the older the ointment 
is; the fat'bf the ointment being removed by means of ether, tlj~ 
protoxide may be extracted fhe metallic residue by means 
water mixed with a fewl drops of sulphuric acid(3).— Bolley^ 
Observed that cinnabar assumes almost instantaneously a black c(ji«i: 
when a solution of nitrate of silver, to which ammonia in exceai^has 
been added, is poured upon it ; it exhibits this deportment even when 
mixed with other substances and used as colouring matter, and may 
be readily recognized by it. In this decomposition sulphide of silver, 
and compounds of basic nitrate of protoxide of mercury, with simple 
amide of mercury, are formed( 5 ). — Iliegel( 6 ) convinced himself that 
protochloride of mercury does not evaporate at an ordinary tem- 
perature, either by itself or from coilc^H|Afed solutions ; he founds 

( 1 ) Wien, Acad. Ber. March, 1850, 272; J. ]^. Chem. LI, 319. 

‘ ^ ' Repert.'Pharm. [3jVl, 152. 

(SjTn such a water an amount of mew was found, but it was not ascertained 
whether this was mercury. 

(4) Ann. Ch. Pharm. LXXV, 239. 

(5) Orpimenf and sulphide of tin, freshly precipitated, exhibit* the same deportment 
towards nitrate of silver without ammonia. 

. (6) Arch. Pharm. [2] LXI, 294. 
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moreover, that mercury is not soluble in water(l). — ^According to 
H. Hirzel{2), the double sulphate of potassa and protoxide of 
mercury, KO, SOg+S (HgO, SOg)+2 HO, is obtained in large, 
colourless, monoclinometric crystals, by dissolving 1 equiv. of dry 
sulphate of protoxide of mercury in sulphuric acid, heat being 
* applied, digesting the solution with 1 e4uiv. of sulphate qf potassa, 
until comj^ete solution is effected; then gradually adding boiling 
water, until a permanent cloudiness just begins to appear; and 
lastly, allowing it to cool slowly. By a corresponding process, 
double sulphate of ammonia and protoxide di iflhrcury was obtained* 
in large monoclinometric crystals, rendered black In the Ught. 
This salt, according to his*afialysis (which did not^ however, yield 
concordant results), he suspects contains an admixture of ammoniacal 
turpethum . — Some experiments by Joftle(8), on, the preparation of 
various amalgams, have only been published in short abstracts. He 
prepared the amalgams of iron and of copper by electrolysis of 
solutions of iron and copper, mercury forming the end of the 
negative pole. The amalgam o^ copper, when completely saturated 
with copper, possessed the composition CuHg. When solutions 
of metals in mercury are pressed out under very high pressure, 
amalgams of a definite composition are left behind, according to 
Joule; thus he states that he has obtained PtHgj, AgHgg, CuHg, 
PeHg, ZugHg, PbgHg, Sn,Hg. ” ^ 

silver. — ^Du M6nil(4) found *that the method of Wittstein(5), 
viz. : to reduce chloride of silver by heating with charcdal po^stder,* is 
worthy of recommendation. (?) •' 

eoid. Teroxide of Gold, — Fremy(6) has communicated researches 
on gold. He confirmed the formula of protochloridc of* gold, AuCl. 
Compounds of protoxide of gold and the alkalies cannot be prepared, 
because the former is decomposed into gold and teroxide of gold, 
when brought into contact with the latter. Compounds of teroxide 
of gold and the alkalies can, however,, be obtained with facility. 
Fremy prepared teroxide of gold by boiling terchloride of gold with 
an excess of potassa, until it assumed a pale yellow colour, and then 
precipitating the teroxide of gold with sulphuric acid ; he purified it 
by dissolving it in concentrated nitric acid, precipitating with water, 
and washing. The teroxide of gold thus prepared, he found to be 
insoluble in oxygen acids (with the exception of concentrated nitric 


(1) Compare Wiggers’ and L. Gmelin’s experiments (L. Gmelin’s Handb. d. 

Ghemie, 4, Aufl. Ill, 470). * — 

(2) Zeitschr. f. Phannacie, 1850, 6, 17. 

(3) Chem. Gaz. 1850, 339 ; Instit. 1850, 327. 

(4) Arch. Pharm. [2] LXII, 161. 

(5) Annual Report for 1849, III, 195. 

(6) Compt. Rend. XXXI, 893 ; Instit. 1851, 1 j J. Pharm. [3] XIX, 84 ; J. Pr. Chem, 
Lll, 159 : more in detail, Ann. Ch. Phys. [3] XXXI, 478 ; Ann. Ch. Pharm. LXXIX, 40. 
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acid), and in hydrofluoric acid, easily soluble in hydrochloric and 
hydrobromic acids. It combines rapidly with potassa and soda, 
and .the solutions yield, on evaporation in vacuo, aurate of potassa 
and of soda in a crystalline form. Aurate of potassa crystallizes in 
small, silky, pale yellow tufts, KO^ AuOj + 6 HO ; it readily dis- 
solves 'in water, forming a ^yellow liquor of alkaline reaction; it is 
decomposed below a red heat into metallic gold, potassa, together 
with peroxide ^of potassium, and oxygen. With aurate of potassa, 
the insoluble compounds of teroxide bf gold and bases can be pre- 
pared by double dedAn^Asition ; these compounds are partly soluble 
in^ji excess nf the solution used for their preparation; thus, for 
instance, aurate. of lime is readily soluble in an excess of chloride 
of calcium. On adding sulphite of potassa to* aurate of potassa, 
a yellow salt immediately separates, which can be obtained in long 
silky needles, and which has beeh termed by Fremy aurosulphite 
of potassa {aurosulfite de potasse) ; its composition can be expressed by 
AuOj, 3 SO 3 + 5 (KO,c SO 2 ) + 5 no, or by KO, AuOg + 4 (KO, 2 SO 2 ) 
+5 HO. Fremy supposes, however, that the potassa in this salt 
is united with an acid, consisting of gold, sulphur, and oxygen, 
similar to the sulphazotic acid{\) discovered by him, which consists 
of nitrogen, sulphur, and oxygen. Aurosulphite of potassa is 
decomposed, after a few months, even when dried in vacuo and 
kept in sealed tubes, into a blackish mass, widch consists chiefly 
of metallic gold and sulphate of potassa. With pure water (with 
*-rapidj^y wheir boiling) it'is decomposed, sulphurous acid is given off, 
®iid a clear liquotf' is formed, from which afterwards metallic gold is 
precipitated. 

Sulphide iff Gold. — Tjevol(2) has communicated some observations,^ 
conceiming the decompositiotp, of terchloride of gold by sulphuretted 
hydrogen, which are at variance with those hitherto known. From a 
baling solution of terchloride of gold sulphuretted hydrogen pltei- 
pitated a brownish-yellow body, which was not AnS, but pure gold; 
from a cold solution of terchloride of gold, svdphuretted hy^Ogen 
precipitated a black powder, which lost its water completely only at 
J40°, and was not AuSg, but AuSj. — Levol determined th^' equi- 
valent of gold by estimating the quantity of sulphuric acidl^jlii^med 
by a known weight of gold, afte^* being converted into ter^^^^biide of 
gold, and then acting on sulphurous acid. In two experidyitts, he 
oj^tained uniformly the number 196*3. 

^ Viatinum. — Fremy(3) prepared binoxide of platinum by boiling 
bichloride of platinum with^’a large excess of caustic soda, ana 
a^M:!uposing the compound of binoxide of platinum and soda with 


/o\ S**' P] XV, 208; Berzelius’ Jahresber. XXVI, 94. 

(2) Ann. Ch. Phys. [3] XXX, 355 ; J. Pr. Chem. LI, 446. 
la tbe more detailed memoir quoted |H|ge 227* 
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acetic acid. Binoxide of platinum is precipitated with a nankeen- 
yellow colour as hydrate j it dissolves in potassa and in soda ; crystal- **“**• 
Uzed compounds of binoxide of platinum with baSes could not, 
however, bn obtained. 

Platinum-Bases. — Gerhardt(l) has communicated investigations 
on the so-called platinum-bases^ he view^ them, in accordance with 
Laurent(^, as ammonia, in which various quantities of* hydrogen 
are replaced hy platinum j whereby, according to the views of these 
chemists(3), the platinum can enter into combination with different 
atomic weights, platinosum Pt=98’7, and plfitinicum pt=49*4;» 
so that protoxide of platinum is expressed by PtO, ai:\4 binoxide of 
platinum by ptO. , , * ** 

By the name of Rei set's Salts, two series of peculiar salts of 
platinum are known ; the chlorides in ^oth series may be considered 
as compounds of protochloride of ^ilatmum with* 2 (the chloride of 
Reiset^s first series), or with 1 equiv. of ammonia (the chloride 
of Reiset’s second series). Gerhardt views both salts as com- 
pounds of hydrochloric acid wijh ammonia, in which hydrogen is 
replaced by platinosum : 

Chloride of Reiset’s second series PtCl + NHg— N H.>Pt + HCl, 

„ „ first •„ PtCl + 2 NIl 3 = N 2 H;Pt + lICl. 

He terms the basis in the second series of Reiset (ammonia, in 
which 1 H is replaced by 1 Pt)p/«<osamme=NH 2 Pt j the basis j)f the 
first series (a basis formed by the 'union of 2 equivs. of ammonia to 
one, of which 1 equiv. H is then replaced by 1 Pt) Sliplatx/gfXtAine 
=N2H,Pt(4). ■ 

According to his view, we may, by a corresponding action of 
bichloride of platinum PtCl 2 =pt 3 Cl 2 upon ammonia, conceive the 
formation of chlorides of bases which differ from the preceding 
ones by being formed in consequence of the replacement of 2 H ^ 
ammonia by 2 pt (=Pt). The two compounds of bichloride ^ 
platinum with ammonia, corresponding to the compounds of the 
protochloride alluded to above, would be : 

PtClj + NHgss N H ptg + 2 HCl bichloride of Platinamine. 

PtCl 2 + 2 NHg = N 2 H 4 pt 2 + 2 HCl „ „ Diplatiilamine, 


% 

(1) Laur. and Gerh« C. R. 1850, 273 ; Compt. Rend. XXXI, 241 (in abstr.) ; Ann. 
Ch. Pharm. LXXVI, 307 ; J. Pr. Chem. LI, 351. 

(2) Laur. and Gerh. C. R. 1850, 204. 

(3J Compare Laurent’s views, Annual Report for 1849, III, 148* 

(4) Wurtz (Ann. Ch. Phys. [3] XXX, 488) entgrtains the same view as Gerhardt 
respecting the composition of the basis in the salts of Reiset’s first and second^M^ri^ 
he assigns, however, different names to these bases, viz. to N^HgPt, Piatmamim and to * 
NH. 2 Pt, Platinia. Analogous in composition to the basis N 2 H 5 Pt, he regards the basis 
cupramine NgH^Cu, which he assumes in the so-called copper sal-ammoniac. — On 
analogous platinum-bases, which are derived from xnethylamiue and ethylamine, instead 
of from ammonia, see the articles upon the former. 
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Gerliardt has prepared the compound described as bichloride of 
platinamine, and has investigated the salts' of platinamine generally. 
—Bichloride dfdiplatinamine is the compound of Gros, PtClj, 2 NHg, 
hitherto considered as a protochloridc, PtN^HjCl+HCl, because only 
1 part of its chlorine is precipitated from its cold aqueous solution 
by solution of silver, and, because it forms, with an excess of nitric 
acid, a nitrate PtNaH^Cl, HO +*NOg= PtClO, 2 NH, + Ger- 

hardt considers that the basis of Gros’s salts contains no chlorine; 
from the solution of the sulphate of .Gros’s basis also, he says, the 
• sulphuric acid is n^t precipitated by baryta-salts ;* it is more rational 
to consider ,the emoride of Gros’s basis, mentioned as bichloride 
o?^diplatinamine, and the other salts ,of the basis, as double salts, 
containing, besides hyc^rochloric acid, a* second acid. According to 
Gerhardt, the double salts described by Racwsky(l) are of this 
kind also, in other proportions, in which Baewsky assumed a basis 
of a complicated composition, containing platinum and chlorine (see 
p. 231). 

Gerhardt^s particular results on the substances, termed by him 
compounds of platinamine and diplatinamine, are as follows. (In 
order to render Gerhardt^s mode of viewing them more intelligible 
we have retained in the formula,. as an exception, the symbol pt^, 
equivalent with Pt). 

Platinamine separates in the form of small brilliant crystals, when a 
boiling solution of nitrate of platinamine is mixed with ammonia in 
.excess. Thg crystals ane NHpt2H-4HO; they lose nothing in weight 
at are scarcely soluble in boiling water, but readily soluble in 

dilute acids (.even acetic acid). Boiling solution of potassa disengages 
no ammoniji either from platinamine or from its salts . — Bichloride of 
plat^amine is obtained by the action of chlorine on chloride of 
platoaaminc (the chloride of the second series of Beiset's salts, 
WHgPt + HCl), suspended in boiling water ; the chloride of platosamine 
is thereby converted into a heavy lemon-coloured powder, consisting 
of octahedral crystals, NHpt 2 ,-p 2 HCl (=PtCl 2 +NHg) ; insoluble 
in cold, and but little soluble in boiling water, and in water acidu- 
lated with hydrochloric acid. 'When hoildd with ammonia, this 
compound is dissolved, and on evaporation bichloride of diplatiua- 
mine is obtained, NgH 4 pt 2-|-2 HCl;=PtClg-|-2 NHg, the chloride of 
Gros's series. Concentrated ‘nitric or sulphuric acids do not act 
upon bichloride of platinamine, even on boiling ; neither does bichlo- 
ride of platinum. Caustic potassa disengages no ammonia from it, 
even on boiling ; it dissolves it, however, to a gold-coloured liquor, 
-SiiJj^yfbich acids precipitate a yellowish substance, insoluble in Wl- 
ing acetic acid, and of a different deportment from that of platinamine. 
— Nitrate of platinamine is obtained by boiling the bichloride, aus- 


(1) Aonual Report tm 1847 sad 1848, 1, 348. 
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pended in a large quantity of water/ with nitrate of silver, until no piaUnum- 
more chloride of silver is formed ; from the liquid, filtered whilst 
boiling, the nitrate separates on cooling in the form of a crystal- 
line, granular, yellowish powder (microscopic rhombic, or six-sided 
tables). It is NHpt^, HO, NO5+4 HO, little soluble in cold, but 
more easily in hot water. The yellowish solution reddens litmus, 
and yields with potassa or ammonia a precipitate of platinamine; 
with carbonate of soda, a yellowish-white crystalline, with phos- 
phate of soda, a flocculent white precipitate, soluble in an excess of 
the solution of the phosphate. It is not nrccipitated by hydro- 
chloric acid whilst cold, but easily, when heated, bichloride* 

of platinamine being formed. — Binitrate^of platinSmine, NHptg 
-1-2 [HO, NO5], is obtained by mixing the section of the preceding 
salt with nitric acid, and evaporating ; it fSrms a crystalline ‘mass, 
and, after being washed and dried, a y^owish powder. — Oxalate of 
platinamine is prepared by decomposing the nitrate by means of 
oxalate of ammonia ; it forms a pale ydlow crystalline firecipitate, 
which is obtained in yellow tables when rcsrystallized from hot 
water. It is (dried at 120®) NHpt2,*HO, CgOg-fS HO, and deto- 
nates, when heated, like oxalate of silver. — Bistilpkate of platinamine 
separates in crystalline tablets, . on evaporating the solution of 
platinamine in dilute sulphuric* acid. When washed with alcoholj^ 
it forms a yellow powder of an acid taste, pretty soluble in water, 
NHptj-f 2 [HO, SO3]. 

The salts of diplatinamine arc *formed by the action of nitric acid 
or chlorine on the salts of diplatosamine (salts of It eiset%- first 
series). The base contained in them is NgH^pt^'^see p. 229). It 
contains the elements of platinamine and ammonia, and its salts 
may therefore also be viewed as double compounds of* platinamine 
and ammonia. Its salts disengage ammonia on being heated with 
a concentrated solution of potassa, and the bichloride of dipli^i- 
namine is formed on boiling bichloride of platinamine with ammonia 
(p. 230). Diplatinamine cannot be isolated; it forms salts withl, 
and 2 equivs. of acid, frequently containing two different acids. 

The salts with 2 equivs. of acid are those of Gros's series (see 
p. 230), which are represented by the general formula NjH^ptg 
-fHCl + Ac, HO, (when Ac, HO signifies the hydrate of an acid). 

The salts with li equivs. of acid asc those of Raewsky(l), repre- 
sented by the general formula 2 N3H j>t2 -f- HCl -f 2 (Ac, HO). — 
Bichloride of diptatinamine, .N2H4pt3-|-2 HCl, is the compound 
already' prepared by Gros by the action of hydrochloric acid or 
chlorides on the nitrate of Gros’s scries. In order to obtaii^k, 
Gerhqrdt prefers the method given by Reiset, viz.: to heSHSmli/' 
chlorine upon a solution of chloride of diplatosamine (the chloride of 


(1) Annual Report for 1847 and 1848, 1, 348. 
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putionm. Reiset’s first series). A third method for its formation has just 
^****' been mentioned (p. 231). Identical with it is, finally, the salt 
which RaewsJcy considers as PtjN^HigCljOg, Clg. — If this salt be 
boUed for a few minutes with an excess of solution of nitrate of 
silver, and filtered whilst boiling, a yellow crystalline mass deposits 
^.■Irom the filtrate on cooling, whicl^ is purified by recrystallization 
from boiling water j it then fbrms^mall, brilliant, hard, rhombic tables, 
and is, when dried at 120“, sesguichloro^nitrafe of diplatinamine, 
=2 NjH^ptg-f HC1+^ (NOg, HO) + 2 HO. Gerhardt found the 
salt prepared by Raewsky himself, and designated by him as 
*Pt 3 N 4 H,jC 105 , 2 Nbg, to be identical with it. The solution of this 
saW forms, wfth hydrochloric acid, a white precipitate of bichloride; 
with oxalate of aminonifi, a yellowisk-Vhite, c^stalline precipitate; 
dried* at 120“, 2 N 2 ri 4 ptj+HCl +2 (CgOg, HO) + 2 HO; identical 
with the salt which Raewskt views as Ptg^HjjClOg, 2CjjOg. The 
carbonate and jihosphate cxaminedfby Raewsky, Gerhardt considers 
as 2 N 2 H 4 pt 2 + HCl + 2 (C02,H0) + 2 HO, and 2 NoH 4 pt 2 + HCl • 
•+P05,3H0. 

The green compound of Magnfis is viewed by Gerhardt as 
chloroplatinite(l) of diplatosamine, NgHgPt, PtHClg ; the -yellow 
compound, isomeric with it (the chloride of Reiset^s second series), 
as chloride of platosaminc, NllgPt, HCl. Just as the latter forms a 
salt of platinamine when acted upon by chlorine, the former yields, 
under the' same influence, a salt of diplatinamine, whilst moreover 
the chloroplatinous acid ^is converted into chloroplatinic acid. When 
the gpeen colhpound is suspended in boiling water, and a current of 
chlorine is passefl through it, it is converted into a red, brilliant, 
crystalline powder, the chloroplatinatc of diplatosamine NjHgPt, 
PtHCl 3 , already prepared by Reiset. The liquor assumes a red 
colour, and on continuing tjic current of chlorine, the red compound 
firat formed is partly dissolved, partly converted into a -yellowish- 
wnite, crystalline precipitate. If the action of the chlorine be inter- 
rupted, as soon as the red body has entirely disappeared, the liquor 
then evaporated and mixed with alcohol, chloride of chloroplatinate 
of diplatinamine is deposited in yellow brilliant fables or prisms, 
which (dried at 120°) are N 2 ll 4 pt 2 + HCl -f PtHClg + HO. 

Gerhardt and Laurent described formerly(2) a resinous substance 
formed by the action of ammonia on chloroplatinate of ammonia (am- 
monio-chloride of platinum), having the composition PtClN 2 H 5 ; this 
substance might accordingly be chloride of platinamine . — By adding 
hydrochloric acid, bichloride of diplatinamine could, however, not be 

(1) The term ehloroplatitiout acid is assigned by Gerhardt to the compound of 
protochloride of platinum and hydrochloric acid; that of chloroplatinic acid to the 
compound of bichloride of platinum and hydrochloric acid. 

(2) Annual Report for 1849, III, 196. 
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obtained from it^ and, generally, it could not be decided whether 
' diplatinamine was contained in the above substance. 

A salt of diplatinamine, free from chlorine, could not be prepared 
either by treating the bichloride with sulphuric acid, or by treating the 
sesquichloro-nitrate with nitrate of silver ; its formation succeeded, 
however, by treating nitrate of j^iplatosamine (nitrate of Beiset^s first 
series) with hot concentrated nitric acid. ‘ In contact with this acid the 
crystals of that salt are converted into a blue powder, which by continued 
boiling is again decolorized ; when rccrystallized front boiling water, 
ses^initrate of diplatinamine is obtained in ^e form of a white crys; 
talline powder, little soluble in cold water, and ^hich, dried at 130°, 
is 2 N.2H4pt2 + 3 (NOj, HO) + 2 HO. When boiled ^ith liquicbam- 
monia this powder dissolves, and on cooling, ^^^^^lution protonitrate 
of diplatinamine separates as a white amorphous powder, which, 
when dried at 130°, is N2H4pt2,+ NDj, HO + 2 HO; it detonates 
with violence when heated in a tube, and becomes blue on being 
moistened with sulphuric acid ; when the aqueous solution of this 
salt is boiled with hydrochloric acid, bichloride of diplatinamine 
separates. From the solution of* the sesquinitratc, oxalate of ammonia 
precipitates sesquinitro-oxalate of diplatinamine in white flakes, which, 
dried at 130°, is 2 N2H4pt2 + N03, HO + 2 (C3O3, HO) + 2 HO; it 
likewise explodes when heated in a tube. 
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&oi)ivral ifatters. Yiewa on tUe Radicals. — Kolbe(l) has COm- 
mtinicated some iPr'f^®t;i.^^>ons on the chentical constitution and nature 
of the 'organic radicals. lie assumes the existence of groups of inti* 
mately combined atoms in the*org5nic radicals themselves j he views, 
for instance, acetyl as being composed of 2 equivs. of carbon and the 
adjimct methyl, and writes its rational formula thus in 

which Cj forms exclu^vcly the point of attack for the chemical action 
of oxygen, chlorine, &c. He assume!s radicals of an analogous com- 
position in the acids homologous to acetic acid, and expresses, for 
instance, the rational formula of formic acid by HO O3, that 

of propionic (metacetonic) acid by IIO . (C4H5)''C2, O3, &c. Alde- 
hyde he regards as HO . (C2H3)''C2, 0 ; chloral as HO . {C3Cl3)"'C2, 0 . 
He cousiders it probable that the hydrogen in the complex of atoms, 
which, coupled with C^, form the organic radicals, may be replaced 
entir^5*or partially by chlorine, hyponitric acid, &c. Benzoic acid 
he regards as belii’ing the same relation to the hydrated oxide of 
phenyl (pheiwlic acid, phcnole) as acetic acid does to the hydrate of 
oxide of metnyl (wood-spirit), viz. : as containing a radical in which 
phenyl forms the adjunct vof Cj, and which he terms benzoyl= 
(Qj 2H5)'"C2. Thediydrocarbons €2113, C4H5, Cj2H5, .and others, can 
cqjnbine, not only with Cj, but also with metals, sulphur, &c., in order 
to form organic radicals ; cacodyl, he says, contains coupled 

with As, and the compounds of the alcohol-radicals with metals ( 2 ), 
discovered by Frankland, he considers possess a similar constitution. 
Kolbe views benzole as the hydride of phenyl (Cj2H5)H, and gives 
similar formulae for its homologues. In the compounds derived from 
naphthalin, he assumes a radicsd G20HJ, which he calls naphthyl ; naph- 
thalin itself, according to this view, is hydride of naphtyl 
We must content ourselves with the quotation of the above results, 
and cannot enter farther into the extensive questions raised by 
J^Q^e pn the rational constitution of different groups of compounds 
Cand* of- single bodies, with regard to which we have to refer to the 

(n Ann. Ch. Pharm. LXXV, 211 ; LXXVI, 1 ; Chem. ,Soc. Qu. J. Ill, 3&9i IV, 80. 

(2) Compare Annual Report for 1849, HI, 283. 
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original paper. We only add the morfe general result, that Kolbe General 
attempts reconcile the adoption of changeable (by substitution) “****'f*- 
radicals with the electro-chemical theory by supposing that the same 
element may possess different electro-chemical properties 4n different 
combinations ; for instance, hydrogen in acetyl on the one side, and 
in water or in hydrochloric aci^ on the other ; to support this view, 
he points out that an element, even’in it^ isolated state — ^for instance, 
phosphorus in the ordinary and in the red modification — may possess 
a very different electro-chemical character. • 

Tiews on the ‘so-called Alcohol-Radicals^ — Many contradictory 
views have been started on the constitution **bf those compound's 
which possess the composition of the so-called alcohdl-:m4^c«ub^'^and 
which have been prepared in ■'their isolated Atat^rn^wethylfl), ethyl(3), 
butyl(3), &c. The formulae given by Eranlcland and Kolbe to 
these compounds (CjHg to methyl,^ to ethyl,, CgHg to butyl, &c., 
in their isolated state) express a condensation of 1 equiv. of the gas or 
vapour of the compound to 2 volumes. Several chemists have asserted, 
and have attempted to support their view by various arguments, that 
these formulae are to be doubled in order to obtain a condensation to 
4 vols., as is usual in organic compounds, whilst other chemists have 
disputed this view. 

Gerhardt(4) expressed the opinion that the formula of the so-callcd 
methyl must be doubled, and be written C^Hg, and that this gas itself 
should be considered as a homologue of marsh-gas ; he repcjits this 
assertion for the so-callcd isolated radicals hi gencral(5), aind observes 
that these substances by no means show the deportment as -rtsgards* 
their affinities, which could be expected if they welfe to be considered 
as real radicals, viz. : comparable to metals. 

A. W. Hofmann(6) also considers the doubled ’formulas (ex- 
pressing condensation to 4 vols.) as tijie more probable oifts*;'il5**^ 
points out that no case has as yet been obseiwed in which the. so- 
called alcohol-radicals combine directly with another element " or » 
otherwise reproduce a methyl-, ethyl-, or amyl-compound ; he also 
draws attention to the unusual condensation which these hydro- 
carbons would possess according to the formula: of Frankland and 
Kolbe ; he shows that by adopting the double formula the boiling- 
points of those alcohol-radicals, for which this property could be 
determined, coincide with the regularity so frequently met with, viz. ; 
that in analogous compounds an increase of corresponds, to an 


(1) Annual Report for 1847 and 1848, II, 16; Annual Report for 1819, III, 277. 

(21 Annual Report for 1849, III, 283. • 

(3) Annual Report for 1849, III, 288. 

(4) Laur. and Gerh. C. R. 1849, 19. 

(5) Laur. and Gerh. C. R. 18.50, 11. 

(6) Chem. Soc. Qii. J. Ill, 121 ; Ann. Ch. Phann. LXXVII, 161 ; J. Pharm. [33 
XVlI, 470 (in abate.) ; Laur. and Gerh. C. R. 1850, 225. 
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elevation of 23 ® in the boiling-point. He proves farther, that the 
adoption of the doubled fonnuljB is not opposed to the chemical 
deportment of' these compounds. Hofmann certainly acknow- 
ledges that the mode in which these so-called radicals are formed, 
supports the formulae of Frankland and Kolbe; for just as iodide 
of hydrogen (hydriodic acid) and zinc yield iodide of zinc and 
hydrogen, .so, according to Frankland and Kolbe, the igdide of an 
alcohol-radieal and zinc yield iodide of zinc and the alcohol-radical, 
but the analogy was not complete, inasmuch as in the action of zinc 
on a hydrogen-acid po compound of zinc and hydi'ogen was formed 
coiTesponding to zihc-methyl. But although Hofmann supports 
the of the forn.ulaj of these compounds, he by no means 

agrees with C'eih.;ij'V'jlj|j,iPf„Yiewing them as homologues of marsh-gas, 
but considers them rather as only isomeric with the homologues of 
that body(l). t. 

Frankland(2) retains the view that the simple formulae (express- 
ing condensation to 2 volumes) of the compounds in question, are the 
correct ones, and attempts to show that these bodies possess exactly 
the chemical deportment and character of hydrogen, being only less 
electro-positive than this element. He adopts, however, the doubled 
formula for the gas formed from zinc-ethyl and water( 3 ) or by the 
splitting of ethyl into 0^^114 and C4Hg, which gas he formerly viewed 
as methyl C2Hj, and considers it to be hydride of ethyl, (54H5, H. 
He besides thinks it probable t^at the so-called methyl-gas ( 4 ) 
formed by the decomposition of cyanide of ethyl with potassium is 
*also hydride oi ethyl, and only isomeric with the true radical methyl, 
this latter being ootained by the electrolysis of acetic acid( 5 ) and by 
the decomposition of iodide of methyl with zinc(6). — In order to 
prove still more directly that this methyl possesses the same composi- 
iu)n'as''the hydride of ethyl, ^vithout however being identical with it, 
Frp.nkland( 7 ) investigated the action of chlorine on the compounds 
disjdnguished by him as hydride of ethyl and as methyl. . He had 
founds already in conjunction with Kolbe(8) that 1 volume of the 
hydride of ethyl is transformed by 1 volume of chlorine-gas into 1 
volume HCl, and 1 volume of a gas C4H5CI, which is only isomeric 
with chloride of ethyl, but not identical, and the rational formula of- 

JJ 

which he now writes, as C4^|' -f H. With methyl-gas, prepared by 


(1) Gerhardt acknowledges the possibility of the latter view (Laur. and Gerh* 
C. R. 1850, 233). 

(2) Ann. Ch. Pharm. LXXIV, 41 ; Chem. Soc. Qu. J. Ill, 30. 

JiJ^j^lnnual Report for 1849, III, 288. 

, (4) Report for 1847 and 1848, II, 16. 

(5) Annual Report for 1849, III, 228. 

(6) Annual Report for 1849, III, 287. 

(7) Ann. Ch. Pharm. LXXVIl, 221 ; Chem. Soc. Qu. J. Ill, 322. 

(8) Annual Report for 1847 and 1848, II, 16. 
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clecti’olysis of acetic acid', Frank! and obtained the following Tesxdts. viewion 
By the action of 1 vol. of chlorine-gas upon 1 vol. of methyl-gas, 1 ‘caiitd 
vol. HCl and 1 vol. of a gas C4H5CI is also formed, as in the case of 
the hydride of ethyl ; but Frankland is of opinion that 2 vols. of chlo- 
rine may combine with 1 vol. of methyl forming 1 vol. HCl and 1 
' vol. of a gas C^HjCl, this latter then yielding, with the .remaining 
volume of Inethyl, a mixture of the composition C4H5CI; .In order to 
decide this, he acted upon 1 vol. of methyl with 2 vols. of chlorine, 
and found actually that hereby 2 vols. of I^Cl and 1 vol. of a gas 
CgHjCl (corresponding to a condensation to 2 v^.) are formed. By 
the action of 2 vols. of chlorine upon 1 vol.^of hydridc^of eth'i*> -(pre- 
pared by treating iodide of -ethyl with zinc in the of water) 

probably 2 vols. of HCl are formed, accorciing to bim, along with a 
liquid of the composition of the oil of olefiant-gas (C^n4C1.2), the 
identity or isomerism of which, with this body, Frankland leaves 
undecided. He thinks himself justified in concluding from these 
experiments that two series of hydrocarbons of the empirical formula 
CnH„+IJj exist, the members of whieh are isomeric, and that the 
gaseous hydrocarbon, formed by the electrolysis of acetic acid, pos- 
sesses the formula Cgllg and is condensed to 2 vols., whilst the gas, 
formed by the action of potassiuih upon (moist) cyanide of ethyl, and 
of zinc upon iodide of ethyl, in the pi*esence of watei', possesses the for- 
mula C^Hg, and is condensed to 4 vols. He farther attempts to re- 
fute Hofmann’s ai’guments infa\%urof the doubling of the formulae; 
he disputes the position that these radicals could justly be expected 
to be capable of combining directly with the metalWffds, or of being 
brought back into their former combinations after having been iso- 
lated ; be admits that the condensation assumed by him*difiers from 
that of the other carbonetted hydrogens, but it agrees with that of •'efer 
simple radical, hydrogen. The laws of the boiling-points arc as yet 
too little investigated to be capable of being used with any degree of 
certainty fRr establishing fornnda;, and comparisons of boiling-poinffe 
might be produced, which would be in favour of the simple formulaj, 
expressing a condensation to 2 vols . ; disengagement of hydride 
of zinc, by passing hydrochloric acid over heated zinc, could not be 
expected, because the former would instantly be decomposed by the 
excess of hydrochloric acid. — Kolbcp.) also attempted to show that 
neither the want of energy of the so-called alcohol-radicals to combine 
with other elements, nor the relations of the boiling-points require a 
doubling of their formulse. 

‘Wurtz(2), however, has also expressed himself in favour of the 
doubled formulae, contesting the arguments brought forws’^d ' ijy' 
Frankland in his paper to support his own view. 


(1) Loc. cit. page 234. 


(2) J. Pharm. {3] XVIII, 230} XIX, 308. 
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Iicwaon Laurent(l), in a paper on the radicals, has pointed out that 2 
tDolecules of the so-called alcohol-radicals in their nascent state might 
combine to a single molecule, which would elucidate the cause of the 
” doubling of Frankland and Kolbe^s formulae. Hofmann(2) 
viewing the reaction in a similar manner, has attempted to unite 
the molecules of different f adicals into one compound. He heated- 
heated iodide of amyl and zinc-ethyl for some time in a lealed^lass 
tube, expecting to form iodide of zinc and ethyl-amyl (C 4 H 5 , } 

the substance distilling over on the' tube being opened, consisted, 
however, solely of '^iodide of amyl and zinc-ethyl. — Brodie(3) — in 
acc«c.’i;jjjp,^wi‘«,h his views that less complex constituents of the same 
kind may hi a^pitie8(4) — is Ulso of opinion that two mole- 

cules <of an alcohof-ratflffal combine together in their nascent state ; he 
considers as analogpus processes the decomposition of iodide of ethyl 
by zinc in the presence of water (Whereby hydride of ethyl is formed), 
and in the absence of water : 


In order to put this view to the test, he tried to decompose zinc- 
ethyl .find iodide of ethyl into iodide of zinc and ethyl (C 4 H 5 , C^Hg), 
and found the experimqpt to succeed when ether (in which zinc-ethyl 
is soliible) is ajlded for the purpose of assisting the reaction. .He 
put iodide of ethyl with a little zinc, and twice its bulk of ether into 
a glass tube, which he then sealed ; on heating it to 100 ® for several 
hmirs the zinc disappeared With formation of zinc-ethyl,- and only a 
tracd of gas; the tube being now heated to 170®, a large quantity of 
vfhite crystals separated ; oh opening the tube under water much gas 
Reaped, containing ethyl, olefiant-gas and hydride of ethf 1 , and the 
residue contained not a trace of zinc-ethyl ; (zinc does not act upon 
ether by itself at this temperature.) Brodie likewise considers it 
possible to produce compounds of different alcohol-radicals, CoH.u 
C^Hg; CgHg, CioHii &c. 


Cyanogen and Cyanosren-Compounds. Formation of Cy« 
anosen. — Riegel(5) confirmed the fact already known, that hydro- 
cyanic acid is formed in the preparation of Spiritus nitri dulcis, but 


SrSnr. and Gerh. C. R. 1850, 241. 

(2) Ann. Ch. Pbarm. LXXVII, 180. 

(3) Cheigl^. Qu. J. Ill, 405; Ann. Ch. Pharm. LXXVIII, 168. 

(4) ComPK page 170. 

(5) Jabrb. Pr. Pbarm. XX, 143. According to recent communications of Wohler, 
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only when the distillation proceeds rapidly. He also observed that Hydro, 
soda of commerce contained cyanide of sodium. , 

Hy^rocyanie Acid. — ^WGh'ler has, some time since(l), published a 
method for the preparation of anhydrous prussic acid by distilling 2 
parts of cyanide of potassium Obtained by fusing 8 parts of dry yel- 
low prussiate of potassa, 3 parts of eharrdl cream of tartar, jind 1 part 
of charcoaf) dissolved in 6 parts of water with 1 part qf sulphuric acid 
previously diluted with 1 part of water, and desiccating the prussic 
acid disengaged by means of dyanide of potassium and chloride of 
calciujxi contained in a U-shaped tube. Somd'^of the objections to 
this method, mentioned by L. Gmelin(2) ^namely, tb*e up 

of the U tube in consequenbck of the aboyji s5Ufi..d’'5ifini^ing in the 
water distilling over) may, according to a recent communication of 
W6hler(3) be readily avoided by placing the, neck of the retort 
upwards at an angle of about 45°, and by putting between the retort 
and the U tube a vessel containing some chloride of calcium and cya- 
nide of potassium. The chloride-of- calcium-tube and the intervening 
vessel are put, from the coqimenbemcnt, into water of 30° ; the hydro- 
cyanic acid gas is condensed in a high and narrow receiver, which, on 
account of the crystallizing of the acid, is lowered from time to time 
and surrounded with a mixture 6f common salt and ice. According 
to Wohler, anhydrous prussic acid is most cheaply prepared directly 
from yellow prussiate of potassa, by distilling 10 parts of this salt 
with 7 parts of sulphuric acid ahd 14 parts of water, in tlfe^same 
manner as stated above (when cyanide of potassiun^t# 
mixture boils uniformly, and without an open 

charcoal fire. 

Cyanuric Acid. — Limpricht(4), in a |ireliminary notite, has com- 
municated the most important results of an investigation on the 'Wnf- * 
,pounds derived from cyanuric acid and ether. He starts from the view 
that the cyanurate of oxide of ethyl, 3 C^lIgO, CgNjOg, discovered 1^ 
Wurtz(5) — with the existence of which Wohler' s(6) opinion of cya- 
nuric acid being a bibasic acid is at variance — contains neither 
cyanuric acid nor oxide of ethyl, inasmuch as it is not decomposed by 
the action of*the alkalies like the ether ethers into acid and alcohol, 
but into carbonic acid and ethylamine. Limpricht observed that this 
decomposition is preceded by the formation of a body of the formula 


tbe formation of cyanogen from sugar-charcoal and the nitrogen of the atmosphere, is 
established beyond doubt ; the main conditions are, that a temperature is applied as 
high as is required for making potassium, and that the nitrogen is previously exposed to 
red heat. * 

(1) Berzelius’ Lehrb. I, 816 ; and Handworterb. der Chexnie, II, 406. 

(2) Handb. d. Chemie, 4. Au6. IV, 315. 

(3) Ann. Ch. Pharm. LXXIII, 218. 

(4) Ann. Ch. Pharm. LXXIV, 208 ; Laur. and Gerh. C. R. 1850, 307. 

(5; Annual Report for 1847 and 1848, II, 19. 

(6) Annual Report for 1847 and 1848, 1, 375. 
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CisHigNgOj. By boiling the cyanurate of oitide of ethyl with baryta- 
water (potassa produces however the same effect), 3 equivs. of carbonic 
acid unite with the baiyta whilst 3 equivs. of water are taken up, 
and after the base is removed, a substance similar to turpentin, and 
possessing the above composition, is left behind. This body distils at 
170®, partly without being changed, partly with decomposition intc* 
ethylamine an(^ the less volatile body 

C^HjN + CijH^iN^Oa).; this decomposition takes place still more 
rapidly at 200®. « 

This latter solid sbi)stance exhibits neither an acid not alkaline reac- 
tioTi.r; fq ses %t 106®, sublimes at about 250®, and decomposes when 
boiled withyatesaa-jlnto carbonic acid^alid ethylamine (CiiHnNg03+ 
3HQ»:3 C02 + 2(J4ii7rr/.'' 

Another body belonging to this group, of the formula ^uHiiN 8P8» 
has been discovered by Limpricht on preparing Wurtz' eyanuiic 
ether, when towards the end of the operation, by increased heat, 
it distils over from .the mixture of sulphovinate and cyanurate 
of potassa, apparently combined f(vith metbylamine; it is not 
crystallizable in this combination and remains therefore in the 
mother-liquor of the cyanuric ether. By boiling this compound with 
baryta- water it is decomposed, methylamimc being disengaged,. and 
the new body, after the baryta is removed by means of sulphuric acid, 
crystallizes fi'om the liquid in fine six-sided prisms pointed by 3 faces. 
It is pretty soluble in hot water, aicohol, and ether, and crystallizes 
latter^ solutions in obtuse rhombohedrons. The aqueous 
and then si^ therT^^p^iXR^ction. Heated to 173® the substance fuses, 

aal adily soluble in 

unchanged.’ .-water, and crystallizJSflBrom these solu- 

® p?«ioniacal solution mixed with nitrate of 

precip. 4cd by salts3J^f_^-g|l = IT. .N.n..A<^ , it i« 


crystals = Cj^IIjoNgOgyAgO j it is also 


oxide of d 7g7;.^,X;3rroxide^s Tf lea^ a;i^ c^pe^^nd oFs^b: 
nate of pota^e/y^ da lead-compound when heated with sulphovi- 
Gerhard o cyanuric ether of Wurtz. 

liimpricnt points out that the body C^gHjgNgOg, fliscovered by 
consequent ^ might be neutral carbonate of ethylamine mirnis water, 
the lormu a y jj Q Gerhard t thinks that 

CANO, is more probable for second body discovered- 
w (Cu^ii^sCa) J the latter wottld then be derived from the 

+ ™ ^ ply 1^ the elimination of ethylamine : CujHjjNjOa = C4H7N 


the true 


The third body obtainc 


1 1- acid, standing between the cyanuri 
^as yet unknown) cyanuro-vinic acidf 


lylamine: Ci,jHj2N202=C4H7N 
d by Limpricht might be cya- 


pricnt might be cya- 
ether of Wurtz and 
re should have then : 


(1) Laur. and Gerh. C. R. 1850, 309. 
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G«H.N.06 + ' — 2HO**°C|oH. N.O. unknown 

cXNjO. + 2 C 4H4O3— 4 HO =C,4H,iNgO. Limpricht 
CgHgNaO, + 3 C4 H(,Oj— 6 HO =C,*H,gN80. Wurtz „ 

corresponding to the various phosphovinie acids of Lassaigne and 
Pelouzc and of V6geli(l). The fact that neither alcohol nor cya- 
nuric acid can be ■tegenerated §'om cyanuric ether by means of the 
"Sikalies is, according to Gerhardt, no prodf against the tribasic nature 
of cyanuric acid, inasmuch, as then cyanide of ethyl likewise could not 
be considered as a true ethyl-compound, yielding as it"* does with the 
alkalies, propionic acid and ammonia. ^ 

Iodide of Cyanosen. — C. Herzog(2) hds described^ the proper- 
ties of iodide of cyanogen; there is, however, nothing. iJir' .finally 
new to be gleaned from his’siatemepts, JiQ'^^d^sta'e-^’unogen crys- 
tallizes from its solution in ether or absolute alcohol in small four- 
sided tables, and from that in alcohpl of 80 per cent in long feathery 
needles. Sulphuric and hydrochloric acids decompose it only at a 
high temperature, nitric acid not at all ;* solutions of metallic salts < 
(copper, iron, zinc, silver, gold and platinum) cCiect also no decompo- 
sition of iodide of cyanogen in its aqueous solution. An alcoholic 
solution of ammonia dissolves copiously iodide of cyanogen and 
then deposits crystals of a compound of ammonia and iodide of 
cyanf<%en, which disappear gradually when exposed to the air. — 
Iodine containing;, t'. ‘'■‘^'"'onogen, when treated with metallic iron 
and water, yields a liquid '‘cbni.<^_. ^besides iodide of iro]^ also 
evT'e j's of iron ; carbonate of potassa, hdwevet, precipitates the .whole 
'».ufou.iit of cyanogen along with the iron ; iodide of 
pared in this way is therefore free from cyanc'g.-iiiT even when the 
iodine employed contained iodide of cyanqAs An analysis of iodide 
of cyanogen made by Herzog led * * lormula al*jady established 
= CyI. I 

Chloride of Gyanoeen. — Gaseous chloride of cyanogen is best pre- 
pared, according Tj'bWdhler(3), in the following manner : a saturated 
solution of cyanidpT cTuercury mixed with an excess of this salt in a 
finely powdered state, is saturated with chlorine, and the remaining 
space of the vessel, only partially filled with the solution, is filled with 
chlorine gas. The vessel is then closed and left standing in the dark, 
until after repeated shaking all chlorine is combined, or all the 
cyanide of mercury dissolved. • In order to remove any free chlorine 
the solution is agitated with some mercuiy. The liquid is then 
heated in a fiask connected with a chloride-of-calciura-tube and a 
conducting-tube, until gentle boiling ensues through the disengage- 
ment of chloride of cyanogen. To condense the chloride of cyanogen* 
it is conducted ugg a tube surrounded by snow and common salt.* 


(1) Annual Report for 1847 and 1848, T, 21. (2) Arch. Pfaarm. [2] LXI, 129. 

(3) Ann. Ch. Pharm. LXXIII, 219. 
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3!etaiorid« ^^Ichlortde ofntanium— Cblorlde of Cyanoer^n. — Wohler haa also 
i/ade a more close investigation of the compound of chloride 
chiorideofyOf cyanogcn alid bichloride of titanium^ forinerly(l) observed by 
c’^“‘®**|i7him(2). This compound is formed instantaneously, and with con- 
siderable evolution of heat, when gaseous chloride of cyanogen is 
passed into bichloride of titanium. * The latter is soon transformed , 
into a voluminous, yellow, ciystalline mass, the complete saturation 
of which with, chloride of cyanogen is, towards the end, assisted by 
shaking and gentle heating. The compound is lemon-coloured, and 
‘begins to volatiliz«i% considerably below 100°, subliming to clear, 
lenjgnrcoloured crystal^* whose form appears to be a rhombic 
pyrarmtff^ fumes in moist air, and js. shortly afterwards rendered 
milk-yvhite, ^?^5?*tuSt.r:gsgfcme'uc of th*c odour of chloride of cyanogen. 
Water dissolves it, forming a. perfectly clear solution, with disengage- 
ment of heat and chloride of cyanogen. In warm bichloride of tita- 
nium it is soluble, without undergoing any change, and crystallizes 
' from the solution on^ cooling. It absorbs ammonia with considerable 
development of heat, forming a deep /jrange-coloured compound, which 
is also rendered white in moist air, and is decomposed by water with 
partial separation of titanic acid. The composition of this com- 
pound is CyCl + 2TiCl2 (calculated 75‘56 per cent of chlo^e of 
titanium, found 75'89). — No similar compound could be prOTUced 
with bichloride of tin. 

BiMilorlde of Titanium— llydrocv'anic Acid. — W bhler(3) has farther 
,jd^c^^red a4C.ompom|^jj9f bichloride of titanium with hydrocyanic acid. 
IXnTOa'mfci-u.- ’ .^Irocyanic acid to the bichloride, the combina- 
tion imraediatei^\ttili^''^^cc, with disengagement of heat and boiling 
(the substances^\ave cooled to 0° previous to their 

mixed, of gaseous ^^itrocyanic acid is to be passed into the 
bichloride), and with forn'mtion of a pulveimlent yellow mass ; the 
fecess of hydrocyanic acid'' is then distilled off, and the compound 
Itself sublimed by cautious heating. This compound is very 
volatile, and sublimes below 100°, forming clear, bi’illiant, lemon- 
colourcd crystals (rhombic pyramids and their combinations), which 
unite to a coherent mass when rapidly sublimed. In the air, it feebly 
fumes, emits a strong odour of hydrocyanic acid, rapidly becomes 
white, and deliquesces soon, forming a dear, thick solution. With 
water, it forms a clear solution, with' disengagement of heat (when 
little water is used, hydrocyanic acid gas is given off) ; by subliming 
it in chlorine gas, it suffers no change; on passing its vapour through 
a red-hot glass tube, it coats the latter with copper-coloured nitride of 

(1) Annual Report fbr 1849, HI, 180. 

(2) Ann. Ch. Pharra, LX.XIll, 219; Pogg. Ann. LXXIX, 327; J. Pr. Chem. L, 233; 
Ann. Ch. Phys. [3] XXIX, 182 ; Instit. 1850, 62. 

(3) Ann. Ch. Pharm. LXXIII, 226 ; Ann. Ch. Phys. [3] XXIX, 184. 
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titanium, mixed with carbon. *Its composition is HCy-l-TiClj (cal- Bicbiori4e 
culated 77*86 per cent of bichloride of titanium, found 78*67 per cent). HydboT 
In connection with these investigations, L. Klein(l) has pre- 
pared compounds of hydrocyanic acid with th« chlorides of tin, 
antimony and iron, and of cliloride of cyanogen with the chlondes of 
antimony and iron. • • ' 

Blchiortde of Tin— Hydrocyanlft Acid. — Bichloride of tin combines 
with anhydrous hydrocyanic acid, without appj^eciableJieating, form- 
ing a sMid- crystijline body, which is obtainecj in fine crystals, when 
hydrocyanic acid gas is pas*scd into bichloridft of tin, presenting * 
a large surface in a tube. The crystals colourless, powerfully 
reflecting the light, and apparently isomorphous with the cor- 
responding compound of titanium. In a current of air, they 
volatilize as rapidly as anhydoHJfii-fljrV'^sic jt are then ren- 

dered white and opaque; tlicy'are dccoinpos*ed in moist air, as 
well as by water, and unite with amnioniacal gas, forming a white, 
sublimable body. — According to Klein likewise, bichloride of tin docs 
not appear to enter into conibinution with chloride of cyanogen. 

Pcntachlorlde of Antimony— llj drttryanic Acid. — When the vapour 
of anhydrous hydrocyanic acid brought in contact with pcnta- 
chlorlde of antimony, heated to *30°, distinct clear prisms arc formed 
of the compound, which volatilizes between 70° and 100°, with 
partial decomposition, even in a current of carbonic acid. It 
deliquesces, does not fume in the air, is decomposed by water, with 
separation of aiitiniouie acid, and combines ^ith ainmonia^Jorming a 
brownish-rcd, pulverulent mJ^s. The anal\ sis vi^ded me* formula 
SbCls-hSllCy. ■ 

Pcntachlorlde of Antimony— Chloride ot Cs ano»cn.-^On passing 
gaseous chloride of cyanogen into ])< btachloridc of antimonj tiutil 
saturation, a crystalline white mass is formed, which is decomposed 
in a great measure on heating, and also by w ater. AV'^ith ammonia, it 
combines to a yellow pulverulent body. • 

Sesqiilclilorlde of Iron— Hydrocyanic Acid. — Sublimed sesqu> 
chloride of iron combines wilb anhydrous hydrocjanic acid, with 
a hissing noise, to a brownisli-red liquid which soon solidifies into 
a crystalline mass. This compound deliquesces in moist air, hydro- 
cyanic acid being given oflF ; it fujes at 100°, and combines with 
ammonia, forming a greenish -black powder which dissolves in 
water, with separation of Prussian blue, and which also contains 
protochloride of iion. The analysis yielded the formula FejClj 
-1-2 HCy. 

Sesqnlchlorlde of Iron— Chloride of Cyanogen. — Sublime^^ sesqui- 
chloride of iron fuses in gaseous chloride of cyanogen to a black 


(l) Ann. Ch. Pbarm. LXXIV, 85 ; Chem. Gaz. 1850, 313 ; Laur. and Gerh. C. R. 
1850, 316. 
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masSj .yielding on heating chloride of cyanogen, partly in solid 
crystals. 

Sulicyanide of Copper. — Subcyanide of copper(l) forms, according 
to Dauber (2), small brilliant crystals cx) P . cx) P cx> . OP of the 
monoclinometric system ; oo P : oo P in the clinodiagonal principal 
8ection= 68° 32', 0 P : co Pf: 70° 16', p P : oo P oo = 53° 10', ortho- 
diagonal : clinodiagonal =0*5453 :•! ; remarkable cleavage parallel 
to 0 P. . , 

Ammonlo-ferrocyanlde of Nickel. — A solution pf freshljT preci- 
l^itated ferrocyanidcr*of nickel in an 'excess of ammonia deposits, 
according to A. Reyn^8o(3), in a short time, a violet crystalline 
compound, which can be dried without decomposition only in a 
current ammoniacal gas. Its fornlula is PeCyg, 2 Ni + 5 Nllg 

-f-4HO. Oncti!.‘V^.,tth^ cpmnoiuid loses water and ammonia only 
between 100° and l50“; when boited t»ith water, it splits in the same 
manner, leaving pure ferrocyanide of nickel behind. Dilute acids 
effect the same decomposition. The same compound is also obtained 
on adding ferrocyanide of potassium to a solution of a salt of 
protoxide of nickel, containing a large excess of ammonia. — Another 
compound of ferrocyanide of nickel with ammonia, for which Reynoso 
gives the formula FeCyg, 2 Ni + 2 NHg, HO, is obtained in the form of 
a greenish-white precipitate, on mixing nitrate of protoxide of nickel 
and ammonia with ferrocyanide of potassium. 

Ammonlo-ferrlcyaiiiac of Nickel. — Ferricyanide of potassium pro- 
duces, with the nitrate ’of protoxide of nickel and ammonia, a fine 
yellow firecipita'iJ^ soluble in an exAss of ammonia, and of the 
composition FcjC^, 3 Ni + 2 NHg + HO. 

FcrricyanMe of I'otassiuia. — The crystalline form of ferricyanide 
©^'“^tassium is, according Schabu8(4), rhombic. For the 
■ ^ype P he gives the ratio Vxf ^le brachydiagonal : macrodiagonal : prin- 
cipal axis=l*2418 : 1*6076 : 1 j forms occurring oo P, co P oo, P, P 2, 
pnd ^ P -J- ; in the macrodiagonal ])rincipal section, according to 
him, 00 P : 00 P=75° 26', P : P=lll° 16', P 2 : P 2 = 101° 50', 
^ P -f- : P = 119° O'. In consequence of a combination of P 2 

(1) According to a later communicalfon of Wohler (Ann. Ch. Pharm. LXXVIII, 
370), these exceedingly brilliant and iridescent crystals are anhydrous; they are 
prepared by decomposing cupro-cyanide of lead mixed with water, by means of so 
much sulphuretted hydrogen that the cupro-hydrocyanic acid first formed is not 
decomposed, and by allowing the solution, filtered from the sulphide of lead, to 
^^aporate spontaneously, when hydrocyanic acid and crystalliring subcyanide of copper 
are formed'; the crystals became opaque and white on heating, without changing their 
form and weight. 

• (2) Ann. Ch. Pharm. LXXIV, 206. 

(3) Ann. Gh. Phys. [3] XXX, 252; Compt. Rend. XXX, 409; Instit. 1850, 114; 
J. Pharm. [3] XVIII, 37; J. Pr. Chem. LI, 119. 

(4) Wien. Acad. Ber. May, 1850, 582. 
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on the one side of the brachj^diagonal principal section, and of 

P ■§■ on the other side, with oo P and oe f oo, crystals are formed, 
according to Schebus, of a inonoclinometric appearance(l). The 
spec. grav. is 1*8004. (Concerning the colour, comp. p. 113). 

Nltroprassldes. — Barreswil(3) ascribes the formation of hydro- 
nitroprussic acid (comp. Annual Beport for 1849, III, p. 200) to the 
action of hyponitric acid (fonhed^rom nitric oxide by access of air), 
inasmuch as, according to' his experiments, ferrocyanide of potassium 
is not decomposed by nitric oxide. . * 

J. Kyd(3) has subjected to analysis the nlti^oprusside of sodiumj 
and obtained numbers which appear decidedly in favour of the more 
simple formula Fe 2 Cy 5 NO ,.2 Na + 4 HO, i^lch Playfair also con- 
sidered as not improbable.* ,(Comp. Annual Report for 1«49, HI, 

pp. 202, 205). . I 

SesQuIcyanlde of Platinum — Tiie salt obtained by 

Knop, in the form of copper-red needles, by treating Gmelin's platino- 
cyanide of potassium with chlorine, is, according to its discoverer, 2KCy, 
PtgCys + SHO; according to ^i. Gmelirr=KCy, PtCyj + S 110(4). 
Gerhardt(5) convinced himself that JCnop's formula is the true One, 
excepting 1 equiv. of water. Gcrhar dt finds the formula 2 KCy, PtgCyg 
4- 6 HO ; he considers, however, the salt to be a compound of platino- 
cyanide of potassium with px*otocyanide of platinum =2 KCy, PtCy^ 
4- PtCy4-6HO, in order to avoid the assumption of the existence of 
a sesquicyanide of platinum. — The compound obtained by Knop and 
Schnedermann by the action of aqua-regia on the above salt would 
then have an analogous composition, only contaimyg bitWoride of 
platinum in lieu of protoxide of platinum = 2 .lfCy,PtCy 2 4- PtClg 
4-4 HO. 

Piatlno-cyanldc of Barium — The crj'stalline form of platino-cyapide 
of barium (Pt^BagCyu "i" HO, according to Quadrat; comp. Annual 
Report for 1847 and 1848, I, p. 370, and Annual Report fqj* 1849, 
III, p. 205), is, according to Schabu8(6), monoclinometric \ ortho- 
diagonal : clinodiagonal : principal axis =2*0861 : 1*8145 : 1 ,* ang]^ 


(1) H. Kopp observed crystals of ferricyanide of potassium, perfectly developed, of 
an undoubtedly monoclinometric habitus ; the combination ooP.o&Pco. + P. — P; 
orthodiagonal : clinodiagonal : principal axis = 0*7457 ; 1 : 0.5985; angle of the tvro 
latter 72 ^ 27'; in the clinodiagonal principal section oo P : oo P = 76® 4', + P : + P = 
105® 4', — P : — P = 119® 28'. The form considered here as + P vrould be identical with 

Schabu8'l*2, — P with 4 P 4 ; crystals of apparently right rhombic habitus are accord- 
ingly formed by twin formations; the twin face parallel 00 Poo. Schabus does not 
state expressly whether he observed crystals developed at both ends. 

( 2 ) J. Pharm.- [3] XVII, 441. • % 

(3) Ann. Ch. Pharm. LXXIV, 340; Phil. Mag. [3] XXXVII, 289 ; J.’^Pr. Chem. 
LI, 315. 

( 4 ) Gmelih’s Handb. d. Chemie, 4. Aufl. IV, 440. * 

( 5 ) Laur. and Gerb. C. R. 1850, 145. 

( 6 ) Wien. Acad. Bcr. May, 1850, 569. 
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of the two latter, 75° 63' ; ordinary combination, oe P . oo P oo . 

( 00 P QO ) . (P (X 3 ) j in the clinodiagonal principal section oo P : oo P 
=99° 42', (Poo) : (Poo) = 130° 8'; sometimes two faces of (Poo) 
lying on one side of the clinodiagonal principal section, are parti- 
cularly developed,* thus supplanting the two corresponding faces 
on the other side. The crystals appear siskin-coloured when viewed 
in the direction of the priftcipal section, and sulphur-coloured at 
right angles to it (as has been Jeseribed* already by Haidinger) j 
their spee. graV., accoi^ling to Schabus, is 3*054. _ 

Cyanogren and llydna»>uiitliurtc Acid, — Laurent(l) has again invcs- . 
ligated the composiAbn of the compound of cyanogen and sulphurett^ 
hydrogen, dilcovercd bj* Gay-Lussac [Anderthalb-hydrothioncyan, 
Gmelin; hydride of flavean, Bcrzelius(^)]. He prepared it by in- 
troducing'cy aM Pgen gas and snlphurette'd hydrogen (the latter being in 
great excess) iiHS’-^argc sides of which were moistened 

with water. The yellow needles lormed were purified by careful re- 
crystallization from ether. The analysis yielded 26*0 per cent of 
carbon, 2*3 per cent of hydrogen, 38*2 per cent of sulphur, and (as 
loss) 33*6 percent of nitrogen. Ladrent^s formula for it, CJH 2 S 2 N 2 
or CjHSN, requires 27*9 per cent of carbon, 2*3 percent of hydrogen, 
37*2 per cent of sulphur, and 32*6 -per cent of nitrogen, 'rhese yellow 
crystals split, by the action of acids* and alkalies, in the presence of 
water, into oxalic acid and ammonia, analogous to the sulphoxamide, 
C 2 NH 2 S 2 (zweifachhydrothioncyan, Gmelin; hydride of rubean, 
Berzelius). Laurent considers thcip. therefore, as a kind of 
amide oxalic^ acid, suJphoxalenii'^ypxalenide sulfuree ) the Sul- 
phur-compound “^iTcspooding to as yet unknown, oxalenide 
(oxalate of ammonia minus 3 equi^vs. of water] : 

Oxalenide — a HO) ^CjHNO 

. . . =C8lINS. 


Sulithocyanlde of Potassium — In order to prepare sulphocyanide of 
potassifim-Sfter the method of Liebig(3), Hcnneberg(4) fuses first 17 
(parts of carbonate of potassa with 32 parts of sulphur to hepar, and 
then adds 46 parts of roasted yellow prussiate of potassa, until the mass 
fuses quietly, and every reaction of ferrocyanidc of potassium has 
disappeared. The iron crucible is then well closed, and exposed 
to a gentle red heat, which ^ at last increased for a short time 
in order to destroy the hyposulphite of potassa. The fused 


(1) Laur. and Gerh. C. R. 1850, 373; Compt. Rend. XXX, 618 (in abstr.); Instit. 

;850, 162. . 

(2) L.<Smelin’8 Handb. d. Chemie, 4. Aufl. IV, 495; compare VSlckel's investi- 
gations, ibid. 

c (3) Ann. Ch. Pharm. L, 345; LI, 288; L. Gmtlin's Handb. d. Chemie, 4. Aufl. 
IV, 462. 

(4) Loc. cit. page 248. 
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mass is repeatedly boiled with water, the solution poured off from the suipiio* 
sulphide of iron neutralized by dilute sulphuric acid, if required, and 
then evaporated to crystallization. The salt obtained is recrystallized 
from alcohol. ' 

Sulpliocyanlde of liead. — The. crystalline form* of sulphocyanide 
of lead (PbCgNSg) is, according to Schabus(l), raonoclinometric ; 
principal axis : clinodiagonal 4: orthodiagonal = 1 : 1’16^ : 0'923; 
angle of the two latter, 65^ 2'; occurring forms, -l-P,— 3 P, 0 P, 

00 P 2.^-f 3 P 00 ; in the clinodiagonal principal section oo P 2 ; 

00 P2=^lSO0 38:, OP: ooP^ = lll‘* 31', 0 P* : + P = 116“ 55', 0 P : 

— 3 P=119“3', OP :-|-3 P 00= 87“ 45'. The'^ec. grav., accord- 
ing to Schabus, is 3‘82. • . • 

Sulphocyanide of Copper; — J, Hull(2) has discovered a compound 
of subsulphocyanide of coppfir with sulphocyanide of copper (Kup- 
ferrhodaniir-Rhodanid). This obtained ])ure on dis- 

solving black sulphocyanide to copper in an alcoholic solution of 
sulphocyanide of potassium with application of heat, and gently 
evaporating the solution, when it separates with the colour of 
orpiment ; it is filtered off, and at fii-st washed with alcohol, then 
with water, in order to remove the sulphate of jJotaSsa produced. It 
forms an orpiment-coloured, amil’pbous powder, unchanged by 
water, insoluble in sulphocyanide of potassium, and it is decomposed 
by caustic potassa, with formation of sulphocyanide of potassium. It 
is not changed by hydrochloric acid, not even when chlorate of potassa 
is added. Concentrated nitric acid, however, acts upon it with great 
violence, producing sulphuric acid. '^Ije analysiiJ led to ^le formujgj 
CU3C2NS2 + CuCjNSj. The *samc ( jSpound appi^s to formed 
on gently heating dry sulphocyanide of coppbr on platinum-foil 
over the spirit-lamp, when the mass rapidly becomes brcAvnish-ycllow, 
with disengagement of bisulphide of carbon, cyanogen, and •other 
products. 

Protosulphocyanide of copper is best prepared, according to 
Hull, when, in the first place, a slight excess of sulphutic acid 
is added to a moderately concentrated, cold solution of sulpha- 
cyanide of potassium, previously rendered free from air by boiling, 
and then immediately aftemards a saturated solution of sulphate 
of copper, also free from air. The compound immediately sepa- 
rates in the foim of a black, crystalline precipitate, which can easily 
be washed with cold water, free from air. — A compound ‘of sub- or 
protosulphocyanide of copper with sulphocyanide of potassium, 
could not be obtained by Hull. 

Sulpbocyanilde of Silver and Potasslijm. — On placing a warm sato- 
rated solution of sulphocyanide of silver in sulphocyanide of 'potassium 
over sulphuric acid, colotirless, brilliant crystals are formed, which 

(1) Wien. Acad. Bcr. January, 1850, 108. (2) Ann. Ch. Pharm. LXXVI, 93. 
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sai^ undei^ 110 cbaage in the air, when freed from the mothei’-liquor. 

1 ^' 7hey belong to the rhombic system, and form rhombic octahedrons, 
iwturiiiin. n brachydiagonal prism and the terminal faces of the macrodiago- 
nal. They are decomposed by water into snlphocyanide of potassium 
and crystalline sufphocyanide of silver. They fuse at 140°, and are 
decomposed at a higher temperatu];e. • Analysis led to the formula 
KCaNSg-hAgCgNSa. — Freshly precipitated cyanide and chloride of 
silver readily dissolve in snlphocyanide of potassium; no definite 
compound, however, csuld be obtained from this solution. ^ , 


Mellon-Compounds. Mellonlde, of. Potassium. — ^W. Hennc- 
berg(l) h^ made an important addition to ou% knowledge of the 
mellon-compounds. ■ On the ;|MiijAiK^ion of mellonide of potassium 
on the large scale, Cc gives themlfowT^ particulars : 

When preparing this salt by fusing crude mellon with sulpho> 
cyanide of potassium, the ptmost care in the operation is requisite to 
insure success. Snlphocyanide of potassium, purified by crystallization 
from alcohol, is converted into tsulphocyanogen by passing chlorine 
through its aqueous solution nhdst warm, and this, after being 
carefully washed by boiling it with water, and then completely dried, 
is calcined at a temperature not higher, at first, than is necessary to 
drive oflF the sulphur. This is best done at the commencement in a 
porcelain basin, and then in a covered porcelain crucible, because 
when usin^ a retort, the'sulphur on distilling off is apt to flow back, 
wherebj^ tlio>i!l 0 l\n cakes.^ An excessive heat is also to be avoided 
to prevent the nA-Uon trom caking. Mellon thus prepared is 
light yellow with a slight mix|;ure of grey ; a grey or reddish-brown 
product is to be regardjed as L failure, inasmuch as the preparations 
made from it do not turn out satisfactorily. The mellon is triturated 
and, pueviously to its b6ing used, strongly ignited. 

From 3 to 6 parts (15 to 20 grammes) of pure sulphocyanide of 
potassium are now fused in a retort over the spirit-lamp until all the 
moistiure is driven off, and then 1 part (5 grammes) of mellon is 
added; when more mellon is used the mass is too difficult to fuse 
and swells too much. When the disengagement of sulphurous 
vapours has ceased and the contents of the retort fuse uniformly, the 
heat, at first moderate, is increased, taking care to exclude the air as 
much as possible, and the operation is interrupted only when 
delicate crystalline needles appear on 'cooling, at those places of the* 
retort qver which the fused mass has been made to flow in thin 
hiyers. <A measure for the temperature is given by t}ie incipient 

<1) Ann. Ch. Pharm. LXXIII, %28; Chem. Gaz. 18S0, 268; Laur. and Gerh. C. R. 
J850, 98. 
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disengagement of cyanogen, the apf^aranceof a^hich indicates decom- Mettoir. 
position of the mellon by too high a temperature. ‘ pou?d».' 

The neck of the retort being cleaned from the brown products of sreuonsd* 
distillation, the mass is treated with hot water, filtered and evaporated 
in the water-bath after the addition of a few drd^s of acetic acid. 
Sometimes a slimy body, no longer soluble in water, is hereby 
separated. The crystals of mclfeni^c of ]ft>ta88ium thus obtained, are 
rendered colourless by boiling the very dilute solution with acetic 
acid and.a^nal charcoal and then neutralising •the filtr&te with a few 
drops of potassa. • The solutions are then properly concentrated, and, 
the crystalline mass obtained is washed with alcohol, but only at last, 
because it impedes the dccolorization. • • 

' The fusion of ferroeyanirje ^ ©f potassium with half its weight of 
sulphur, or better, according to Hcnneberg, 10 parts of the fonner 
to 6 i or 6 parts of the latter, fiaewpiti'' a purer pi-oduct, but is more 
uncertain than the method just'dcscribcd. The addition of part 
of carbonate of potassa, as prescribed by Liebig, does not produce a 
greater quantity, according to llenncbcrg^s experience; but it may 
happen that, on application of t5o hi^h a temperature, no mellonidc 
of potas^um is obtained, iu consequence of ferrocyanidc of potassium 
being regenerated. Ilenricberg supposes that the increased quantity 
obtained by Liebig is the result* of the greater fusibility of the mix- 
ture effected by the carbonate of potassa, and proposes, therefore, 

•to replace it by sulphocyanide of potassium, this being a very fusible 
salt and free from oxygen. , ^ 

Products of Decomposltton Meliontdc of Potassium. — 
rating at a boiling heat, with repeated renewal of tl.% water, 1 part of 
mellonide of potassium, 1 0 parts of solution of potassa of 1 *2 spec, graj^*', 
and 20 parts of water, until the concentrated mass no longer solidifies 
to a cheesy, but to a crystalline mass, all the mellonidc of potassium 
is decomposed with considerable disengafement of ammonia. The < 
crystals are put on a funnel closed with asbestos, and first washed 
with potassa, then with alcohol, and recrystallized from boiling* water, 
a little alcohol being added to the filtrate. On cooling, colourless, vitre-* 
ous, prismatic needles, sometimes I of an inch in length, of the potassa- 
salt of an acid are obtained, which has been called by Henneberg 
cyameluric acid. The salt possesses an alkaline reaction, tastes at 
first alkalii^, then acridly bitter, dissolves in 7”4 parts of water at 18® 
and in from 1 to 2 parts of water at 100®, but is insoluble in alcohol. Its 
solution yields with chloride of barium and sulphate of magnesia 
a white and crystalline, by salts of copper a blueish-white and granu- 
lar, aod by neutral sesquichloride of iron a yellow, voluminous and 
amorphous precipitate ; the silver-salt is caseous and not ver^ soluble 
in dilute nitric acid. Cyameluric acid is separated from its salts by. 
concentrated nitric or hydrochloric acids iu the form of a white powder. 
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From the' analyses of the potassa-salt Henneberg calculated the. 
formula 3 KO, C 12 N 7 HO 3 and S KO, CigN^Og ; he adopts, however, 
the former as the correct one, inasmuch as an amount of hydrogen in 
the salt could not be doubted, judging from its deportment on heating. 
The salt dried in the air loses from 13'86 to 14*03 per cent= 6 equivs. 
of water over sulphuric acid or at 120 °; it fuses at a gentle red-heat, 
always developing at .the c»mmenccnjent ammoniacal, and then acid 
vapours ; the crystalline residue emits the odour of cyanic acid when 
sulphuric acid*is poursd upon it. — The baryta-salt of the^cygimeluric 
acid, dried at from 100 ° to 120 °, gave jthe foi*mula 8 BaO* CigN^HOg 
*+HO; at 250° il* lost 1 equiv. of water (found 1*72, calcu- 
lated 2*07 pSr cent.) • The silver-salt dried at from 100° to 130° 
3 AgO, C 12 N 7 HO 3 + 2 no. 

Cyameluric acid, separated from the potassa-salt by hydrochloric 
acid, crystallizes frym its hot «» * yj !^”s solution, to which a few drops 
of hydrochloric acid have been atldec^- in white crusts, out of which 
the single crystals project. It dissolves in about 420 parts of water 
at 17°, and more easily in hot water. The acid stains considerably, 
reddens litmus and decomposes the tarbonates when assisted by heat. 
Its compounds with ammonia and soda crystallize, like the^potassa- 
salt, in needles, and arc readily soluble in water. The ammonia-salt 
is decomposed in the air with formation of an acid salt. The 
formula of cyamclui’ic acid dried at from 100 ° to 120 ° is, according to 
Henneberg,. CjoNyHOg, 3 HO; the crystallized apid contains be- 
sides 5 equivs. of water, (experiment 17*47, and calculation 16*85 
By boiling cyameluric ^cid with nitric acid, a white, 
crystalline Bodf" A formed, which Ilenneberg considers to be cyanuric 
acid; at a moderate ^ red-heat cyameluric acid is rendered yellow, 
vapours of the odour of cymic acid escape, and a white sublimate, 
probably also cyanuric bcid, il formed ; the yellow residue is mellon. 

On adding acetic acid to a moderately-concentrated, warm solution 
of the^bove potassa-salt, thin tables, iridescent in sunlight, are sepa-. 
rated, 'consisting of acid cyameluratc of potassa. This salt is more 
'soluble in water than the acid ; it has an acid reaction, and when dried 
at from 120 ® to 130®, it possesses the formula KO, 2 HO, C^gNyHOg ; 
this salt, dried over sulphuric acid, contains besides 4 equivs. of water 
(found 12*08, calculated 12*16 per cent). When ignited its behaviour 
is similar to that of the acid ; the ycllowish-Krown, fusilKe residue is 
soluble in water, insoluble in alcohol ; acetic acid separates from ''its 
solution a. slimy substance, and the filtrate contains mellonide of 
potassium. 

^ On neutralizing the mother-liquor from which the cyamelurate of 
potassa'^has been deposited, with acetic acid, a copious precipitate is 
^formed, which, after being washed first with cold, then with hot water, 
dissolved in ammonia and precipitated with acetic acid, exhibits all 
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the properties of ammelide, CijN^HgOg ; this has been also verified 
by analysis. Hence this body is likewise a product of decomposition 
of mellonide of potassium by potassa. 

Hen neb erg shows finally, that the salt previously obtained 
by Licbig(l) by boiling mellon with potassa, was ’nothing else than 
cyamelurate of potassa. He explains the decomposition of mellonide 
of potassium by potassa by tt^ equation; 3 (CgN^, K) 4 -.ll HO + 
KO = CjgNy HOg, 3 K + CgllO^, K + C 4 H 3 N 3 O 2 ( } cquiv. of ammelidc) 
+ NjIIg* JPhe presence of formic acid amongst l^e prodacts of decom- 
position could, hcwevei*, not bq demonstrated with certainty. 

Gerhardt( 2 ) considers the formula of cyamelftrie acid adopted by 
Henneberg as incorrect; he assumes 2 equivs. of dxygen(=lG) 
less and 1 cquiv. of nitrogen,(=il4) more, and proposes in accordance 
with this, the following formulae for eyameluric acid and those of its 
salts which have been examine^i'AJ,t...> .dculated Vfilnes of which must 
of course very closely agree w-xih the numbers obtained by Uenuc- 
berg for the carbon, hj^drogen, and the metal : 

Neutral potasi>a-saIt : Cj,NJ 4 K_j 04 . 

* Calculated. Found (Henneberg.) 


Carbon 

21-5G 

21*02 

21*5G 

Hydrogen 

* 0-29 

0*2G 

0*21 

Potassa 

. 42*21 

41*91 

42*10 

Carbon 

Hydrogen 

Potassa 

Acid potassa-salt : Cj 2 NhHjKOj. 

. 27*90 
. 1*16 
. , . 18*21 

27 22 

1*'^^ - 
18*05. 


Carbon 

Silver-salt : CijN^HAgjOj. 

. 13-3Q 

•> ^ 

1307 

n*17 

Hydrogen 

. « « • . 0*H\<- 

0*51 

0*57 

Silver . 

. 59*8J/ 

57-67 

58*03 

Carbon 

Dry acid : Cjo^alLOj. 

. 32-73 

32*00 

» 

32*08 , 

Hydrogen 

. 1-82 

1*71 

2 00 


The transformation of eyameluric acid by dry distillation into mellon 
and cyanuric acid (or cyanic acid) observed by Henneberg, is ex- 
plained by Gerhardt in the following equation (Laurent and 
Gerhardt's formula |pr the mellon, CijNgllg as basis) : 

Cyameluric acid. Cyanuric acid. Mellon. 

SC^NgH^O^ - aCsNjHgOo + 2C„N9H3, 

and the formation of eyameluric acid from mellon and potassa, during 
which, in every instance, disengagement^ of ammonia was observed 
Mellon. M eyameluric acid. 

* CiaNjIIs + 4 HO = NH 3 + CbNsHA ; 


(1) Ann. Ch. Phaim. XLIII, 98. 

(2) Laur. aud Gnh. C. R. 1860, 104 j Compt. Rend. XXX, 318. 
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mellon would accordingly be the imide of cyameluric acid. Amme> 
lide (as- Gerbardt assumes) GjgN^HgOg would be cyameluric acid, 
Ci 3 NgH 404+4 equivs.'of water. 

Gerbardt is of opinion that the investigation of Henneberg 
establishes the formula CjaNgOg for mellon and CigNgHKg for mel- 
lonide of potassium, especially since the disengagement of ammonia in 
the treatment with boiling potassa could not be explained if Liebig^s 
formula of mellon and mellonide of potassium be adopted(l). 


Kakodyi-componn^s — The kakodyl-compounds contain, accord- 
ing to Laurent^ sview(2), a basic body, G^HgAs, analagous to aniline, 
which WQuld be the arSenamidc of’ aldehyde: G4H402 + H3A8= 
G4H5AS + 3 no. ^The corap^i^ds^of kakoplatyl, the water of which 
does not escape by strongly drying thi.:}i, are also salts of G4H5 As, in 
which however platinum is substituted for hydrogen. 


Acids and Collateral Matters. Mellltlc Acid. — N. W. Fis- 

cher(3), in his investigations on tlic metamorphoses which meUitate of 
ammonia undergoes at various temperatures, has obtained results 
which are in accordance with those ofWbhler(4). He has found, 
besides, that cadmium and iron, if air be excluded, also separate 
euchron from o>^/''jronio.acid. According to Fischer, When mellitate 
^eated from 300” to 40P” an amorphous, yellow body, of 
strongly bitter tlste, sublimes together with a bluish-green one ; the 
latter, he says, is soluVo in bailing water, the first insoluble, both yield 
with the alkalies easily ^olublK and with the oxides of the heavy metals 
insoluble compounds. On igniting the residue of .the compounds heated 
to fro^ 300” to 400”, eolourle^ needles, insoluble in water, sublime, 
which^are said to be soluble in ammonia only at a boiling heat, and to 
be separated again on cooling in the form of a crystalline powder. 
*'Fischer considers it possible that the blue, the yellow, and the colour- 


(1) I consider the constitution of the radical contained in the mellon-compounds to 

be fully established by the formation aijd the analysis olHBie mellonide of potassium, 
and by the absence of hydrogen in this body ; although I admit that the investigation 
of these compounds leaves much to be desired. The attempts to substitute for the 
formula given by me another expression deduced from indirect relations, which are con- 
sidered as proofs, cannot induce me either to doubt the correctness of direct conclusions 
from perfectly definite, and to me indubitable facts, or to prove again, on my part, what 
i consider as fully established. — J, L, ^ 

(2) Compt. Rend. XXXI, 349 ; J. WiChem. LI, 241. * 

(3) J. Pr. Chem. LI, 113. Laurent (Compt. Rend. XXXI, 354 ; J. Pr. Chem. LI, 
^245), contrary to the opinion of Wohler and Schwarz (Annual Report for 1847 and 

1848, 1, 382), persists in viewing eucbronic acid as an amidogen-a^. 

(4) Ann. Ch. Pharm. XXXVII, 263. ~ 



ACIDS AND ’I COLLATERAL MATTERS. 


253 


P 

less sublimates are isomeric compounds, inasmuch as the former yielded' 
the latter on being rapidly Seated to ignition, and the latter was 
changed into the former wlien slowly heated from 300*^ to 400®. 

Oxalic Acta. — llaramelsbcrg(l) thinks it probalble that, contrary 
to the general belief, a double salt of oxalate of potassa with oxalate 
of soda does not, exist. On* saturating a boiling solution of binoxa- 
late of potassa with carbonate df soda, a ‘crystalline pulverUlent salt 
is precipitated as soon as the liquid becomes neutral (with a less 
concentrated solution only after evaporation) ; this salt is, however, no 
double salt, but merely the anhydi’ous oxalate of/, soda, NaO, CgOg, > 
already examined. 1 part of this salt dissolves in 36'4 parts of water 
at the ordinary temperature, and in 24’6 parts of boiling water. 

Fumaric Acid. — ^I)elffs(2)‘ recommends the following method for 
the preparation of fumaric acid from the juice of Fumaria officinalis, 
as being preferable to the for^^’ .methods, accoi'ding to which the 
fumarate of lead precipitated from the juice was decomposed by sul- 
phuretted hydrogen. The juice, expressed with addition of a little 
water, is heated to boiling, the liquid separated from the coagulated 
mass, and from t^c sediment formed ^^fter standing for some time, is 
precipitated by acetate of lead, the yellowish-green precipitate, after 
having become more compact by being left undisturbed, is then 
washed, and dried in the air on filtci*ing-papcr ; it is then triturated 
and gradually mixed with nitric acid, whereby a swelling of the mass 
and a feeble disengagement of nitrous vapours take place. After 
twenty-four hours the mixture of nitrate of ■ lead-p&a“J^frce fumaric 
acid 18 mixed with some wateif filtered, the resfduj 'vasa^’t^mv h 
little water, and the fumaric acid extracted from the residue by alco- 
hol of the usual strength j the alcoholjc solution is evaporated, the 
residue dissolved in ammonia, the excess ^ ammonia driven off by beat- 
ing, and the oxide of lead present removed by sulphuretted hydrogen 
(when colouring matter is also separated with the sulphide of dead) 
the bifumarate df ammonia is then crystallized, the ciystals, if too 
much coloured, purified by pressing and reciystallizing, and from, 
the solution of tbe salt in hot water the fumaric acid is separated by 
addition of nitric acid (which, when added in slight excess, generally 
destroys the colouring matter completely) ; the fumaric acid crystal- 
lizes on cooling, completely, however, only after some time has elapsed. 
From 20 lbs. of the plant, Delffs obtained in this manner upwards of 
5 drachms of pure fumaric acid. — Bifumarate of ammonia crystallizes 
in monoclinometric prisms of about 70® and 1 10®, with terminal faces 
which are inclined at about 60® and 120® to the more acute edges 
of the prism ; the crystals have a distinct cleavage parallel to these'' 

(1) Pogg, Ann. LXXIX, 562; Ann. Ch. Pharm. LXXVI, 277 (in abstr.) 

(2) Pogg. Ann. LK^, 433. 
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terminal faces ; sometimes these tcrmiiml faces are replaced by faces 
of a clinodiagonal doma. The crystals oc^jome opaque in dry air. 

•Pasteiir(l) has' found the acid ammonia-salt of fumaric acid pre- 
pared from Fumas'ia officinalis and of acid prepared from malic acid 
(so-called paramaleic acid) to possess the same crystalline form, ' 
viz. : a monocli nometric combination co P.db Poo .OP. — P(oo P : co P in 
the orthodiagonal principal section— 110®; OP : oo P oo =86® 51' ; 
-P:-P=193®52').^ • 

Aconitic Ada. — Beacon not(2) discovered in Eauisettut.f 'fluviatile 
* a peculiar acid, to c-yhich he gave the' name of equisetic acid; Reg- 
nault(3) found the same acid in Equisetum limosum, and considered 
it to be identical with maleic acid; Licbig(4), however, declared it to 
agree with aconitic acid. — Baup(5)*ha!j investigated this acid more 
carefully. ‘ He precipitated the ,iii^ce of Equisetum fluviatile, from 
which the chlorophyll had sepa’rdteU*'^spontaneously, with acetate of 
lead ; he then decomposed the greyish precipitate, after being washed 
with water, by means of sulphuric acid, separated an astringent sub- 
stance with gelatin and an amount of malic acid by carbonate of lime, 
dissolving the latter in the liquid, and evaporating to the consistence 
of a syrup, when acid-malate of linie separated on standing. He then 
precipitated again by acetate of lead, decomposed thq^recipitate formed 
by means of sulphuric acid, evaporated the liquid . and then, 
on allowing it to stand quietly, he obtained the ado^Kthe form of 
brown crusts which he purified by repeatedly crystallizingiTreating with 
charcoal, an'ii&iiaqlving in ether (6). The purified acid is white, 
^omplcvir^ sob.i($le in ether, at 12® soluble in twice its weight of 
alcohol of 88 per cent, at 15® in three times its weight of water ; it 
requires less boiling water fi'^r solution, and separates from this on 
cooling in the form of white w-usts. When slowly crystallized, trans- 
parent square tables are formed; the solutions are efflorescent. 


(1) Ann. Ch. Phys, [3] XXXI, 91. 

‘ (2) Ann. Ch. Phys. [2] XXXIX, 5 ; Ber7elius’ Jahresber. IX, 210. 

(3) Ann. Ch. Phys. [2] LXJI, 208; Berzelius’ Jahresber. XVII, 250. 

(4) Liebig’s Ilandbuch der organischen Chemie, 272. 

(^5) Ann. Ch. Phys. [3] XXX, 312; Ann. Ch. Pharm. LXXVII, 293; J. Pr. Chem. 

LII, 52 (in abstr.) ; a short notice of the lesults, Conipt. Rend. XXXI, 387 ; Instil. 

1850, 2^9; J. Pr. Chem. LI, 254. a 

(6) In the liquor which was poured oflf from the first greyish precipitate, produced by 
neutral acetate of lead, a copious yellow precipitate was formed on addition of 
tribasic acetate of lead, and after two days phosphate of lead was deposited in hard 
grains. The yellow precipitate, on being decomposed with sulphurie acid, produced 
yn uncrystalline acid, resembling lactic acid, and a granular blackish substance, which 
when purified appeared to be a peculiar yellow colouring matter, and was termed by 
Braconnot, Flaveqvisetin. This is but little soluble in cold water, and separates in 
efine yellow flakes on cooling the hot aqueous solution ; it is soluble in alcohol, and 
crystallizes from this solution ; if is little soluble in ether, and impsirts to cotton, 
mordanted with alum, a beautifully yellow colour. 
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When heated, the acid becomes brown, emits acid vapours, and leaves 
a copious carbonaceous residue. The solution of the acid is precipitated 
by acetate of lead and nitrate of suboxide of mercury, but not (except 
after neutralization) by nitrate of silver and nitrate of lead ; salts of 
sesquioxidc of iron strike a red colour with the solution of the free 
acid and precipitate the solufloi^s of its salts in red, gelatinous flakes. 
The same mpnerties have been obsei-ved by !Baup in the acid of 
Aconitum napellus, and in the acid foNued at the conjmencement of 
the decomposition of citric acid by heat, and palled by him citridic 
acid ; he does not doubt the identity of thcse,i3 acids, and termtf 
them all aconitic acid. The aconitic acid differs however from maleic 
acid ; the former is volatile, ^the latter not ; the former yields with 
potassa a quadri-acid salt, the la'ttc'* the solubility and crystalline 
form of both acids also differ. (Q6mparc Dessaignes’ remarks, page 
256). — Baup farther communicates*his investigatidhs on the aconitates, 
from which we extract that portion which completes the statements of 
Buchner, Jun.(l) — Potassa-salts : On neutralizing a definite quan- 
tity of acid with potassa, and adding an c^ual amount of acid, a salt crys- 
tallizes first which is more acid than the biaconitate ; from the mother- 
liquor, however, the latter crystallizes afterwards^ KO, 2C4IIO3 + 2HO; 
this salt is immediately obtained* on neutralizing 1 part of acid with 
potassa, adding ^ part of acid and crystallizing the liquor. It crys- 
tallizes in four-sided tables ; on dissolvingfit in water- triaconitatc of 
potassa separates in-the form of a crystalline powder. *The salt is 
also formed on neutralizing 1 part of acid uith potass"- jjnd addht^’ '4 
parts of acid ; it crystallizes in small three-sided tables whieh become 
opaque after some time without losing weight ; it is KO, 3 CjlIO, 
4- 2110, loses no water at 100*^ and is dissolved at 15® in»ll times its 
weight of water. — Soda-salis : Aconit .te of soda is a hygroscopic, 
uncrystalliue mass. Biaconitate of soda separates from a concen- 
trated aqueous solution on addition of alcohol in the form of micaceous 
tables, and dissolves at 15® in twice its weight of water; when crv^i- 
tallizcd it is NaO, 2 C4HOg, + 5HO, ft effloresces in dry air, and then 
coni..:ns still 2^ (according to Baup 2^ cquivs. of water; when dried 
at 100® it yet contains 1 IIO which cannot be driven OS' without 
decomposition; the salt thus dried attracts again I4 cquiv. IIO when 
exposed to the air. — Ammonia-salts ^ Biaconitate of ammonia exhibits 
a deportment similar to that of the coiTcsponding potassa-salt, as re- 
gards preparation and decomposition by water ; it ciystallizes in micro- 
scopic prisms NH4O, 2 C^IIOg-f HO. The triaconitatc cryslallizes in 
three-sided tables, NII^O, 3 C4HO3 + 2 IIO, and dissolves in 64 
times its weight of water of 1 5®. — The lime-salt, CaO, + 2 HO 

does not lose all its water of crystallization at 100® ; it dissolves in from 
98 to 99 times its weight of water of 15® ; on evaporating the solu- 

( 1 ) Repert. Pharra. [2] XIII, 145; Berzelius’ Jahresber. XIX, 398. 
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tioti at' a ^ntle heat an amorphons niass ia formed; when, however, 
aome crystallized salt is added, fine ciystals are separated. — The 
aeonitdte of protoxide of manganese rorms ^all, rose-coloured 
crystals, MnO, C4HO3 + 4 HO, which give with cold water a clear, 
with boiling water a turbid solution. * 

According to Dessaigne8(l) fu^aifee, maleic, and aconitic acids 
exhibit the same deportmeht in this respect, viz. : '^at, they yield 
succinic acid in the fermentation induced by casein (compare the sub- 
sequent statements) ; citrate of lime and of soda produce no succinic 
•acid in this fermentation. Aconitic acid differs ‘from fumaric ' and 
maleic acids; bifumarate and bimaleate of ammonia yield, by dry 
distillation, a substance “similar to that generated under like circum- 
stances from bimalateof amirior:’?. differing however from it, although 
it is likewise convertible into asjrf^'tic acid by continued 'action of 
hydrochloric acid. ^The acid ammonia-salt of the acid from Aconitum 
or Equisetum (Dessaignes recognized the acids in both plants as 
being identical) yield, on similar treatment, no aspartic acid. A 
farther difference between maleic apd^ aconitic acids is, that sesqui- 
chloride of iron is not precipitated by maleate but by aconitate of 
ammonia. ^ 

succinictAcid. — Neutral and acid malate of limc( 2 ), malate of 
potassa, aspartate of potassa and of lime, fumarate of lime, maleate 
of lime and aconitate of lime, are all converted into succinates, 
accordins^ %triiessaignes, by thi^ fermentation, induced by casein, 
srj^raf'wlin is^cqrtverted, under the same influence, first into aspartate 
of ammonia, whijh is then changed into succinate. The substance 
contained in the seeds of leguminous plants, which is converted into 
asparagin during germination ( 3 ), is also capable of being transformed 
into succinic acid by fermentation. If flour of peas be mixed with 
water, and the liquor filtcrett ofl* after twelve hours and, mixed with 
some chalk, left to ferment, a considerable quantity of Shccinate of 
lime is formed. In order to discover from what substance the succinic 


acid is formed during this process, Dessaignes fermented separately 
Icgumin, the liquor poured off from it, and the nitrogenous body pointed 
out by Braconnot, which precipitates tannin; in all these cases suc- 
cinic acid was formed, although in unequal quantities. Succinic acid 
i^was also obtained by Dessaignes on fermenting an emulsion of swiset 


^1) Compt. Rend. XXXI, 432; J. Pharm, [3] XVIII, 25,4; J. Pr. Chetn. LI, 247. 
_gX2) The preparation of succinic acid by the fermentation of malate of lime has been 
igx jtioned in the Annual Report for 1849, III, 207. Bley (Arch. Pharm. [2] LXII, 
bn tm^*^ Gr^er (.Arch. Pharm. [2]jLXIII, 137) have communicated their observations 
148 • preparing succinic acid. — ^According to G. Reich (Arch. Pharm. [2] LXII, 

•efAemnt^ Ch. Pharm. LXXVI, 280), the acid residue of the distillation of yiirit. 
and sacchmC^ nitric acid and alcohol contains sometimes, in additipn to oxalic . 
advantage f^° ^ considerable quantity af malic acid, and can be used with 

/ox ^ the preparation of malate of lime and succinic add. * * 

' ^ Annual Report for 1847 and 1848, II, 116. 
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almonds, freed*from oil and mixed \citH chalk. — Dessaigncs(l) found 
fartHfer, that auftcinic aoid is formed by the oxydation of butyric acid. 
He heated 30 grammes of butyric acid with twice ita bulk of nitric 
acid of 1*40 Spec. grav. in such a manner that the vapours of the 
butyric acid were condensed and flowed back to the liquid, renewing 
also from time to time the nitric acid ; disengagement- of nitrous 
vapours ensued, but even after %eihg continued for ten days, the 
action of the nitric acid was not completed. On di8j;illing the liquid 
a crystalline residue of succinic acid was Iflft behind contami- 
nated with a delil|uescent substance. The 'laAci; could be nearly 
removed by pressure between bibulous jiaper ; the identity with 
succinic acid of the crystalline acid formed Vas established by an 
examination of* its external prop*ties, its reaction, and by an estima- 
tion of the amount of silver contained in the silver-salt. 

Tartaric Acid. Bltartratc of Pota^sa. — Schabas(2) has submitted 
to a closer investigation the crystalline form of bitartratc of potassa. 
For the type P of the right-rhombic crystals he finds : principal axis : 
niacrodiagonal : bracbydiagonal = 1 : 1‘35C6 : 0'9052 ; the more obtuse 
terminal edgcs=125° 46', the more acute termimj edges = 100*^ 21', 
the lateral edges— 103“ 38', inclination of the more obtuse terminal 
edges to each other =87“ 58', tliaf df the rnoi’c acute ones = 107“ 12', 
that of the lateral edges = 109“ 8'. P is in most cases hemihedrally 
developed, and according to llaidinger’s and Schabus’ observations, 
sometimes the one sometimes the o|hcr liemihcdral foMi u'c. \ved from 
P predominates (3). Schabus observed combinations of th^.^ru/v. 

P P - . * . 

+ g, — g, 00 P, QoP Qc (recognizable by the horizontal strise). 


add. 


P 00 , 2 P 00 ^ 3 P oo, QoP 2. Complete cleavage takes place parallel 

to 0 P and Poo . Tlic sjDec, grav. of the crystals is 1‘943. 

Boro-tartaric Acid. — G. C. Wittstein(4) has made investigations 
on the preparation and the constitution of boro-tartrate of potassa an^ 
* of boro-tartaric acid, with reference to the observations of Krug(53 
and of Wackenrodcr(6). Wittstcin drawls the following conclusions 
from his experiments. Boracic acid docs not chemically combine 
with tartaric acid without the intervention of a base ; the deli- 
quescence of a mixture of boracic and tartaric acids is caused by 
the former withdrawing water front part of the latter, and thus 


(1) Compt. Rend. XXX. 50; Instit. 1850, 26'; Ami. Ch, Pliaim. LXXIV, 361. 

(2) Wien. Acad. Ber, June, 1850, 42. 

(3) This is a difference iu foim, as it should be exliibitcd.in the acid potassa-salts 
Pasteur's dcxtroracemic acid (tartaric acid) and Icvoraceinic acid (see Annual 
Report for 1849, 111, 209), the salts of the two acids, by the combination of which, 
racemic acid is formed. 

(4) Repert Pharm. [3] VI, 1. 

(.5) Annual Report for 1847 and 1848, I, 389. 

(0) Annual Report fur 1849, lib ‘-^98. 
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converting it into hygroscopic tartaric acid. 1 equiv. of borax does 
not convert more than 3 equivs. of tartar into easily soluble dotible 
salt, the composition of which, when it is dried, is NaO, 3 (BOgH- 
C,HA)+2(K0,CA06)- 1 cquiv. of boracic acid does not con- 

vert more than 1 equiv. of tartar into easily soluble double salt, whose 
composition, when it is dried, probably is KO, 3 (BOg + C^HgOg) + 
KO, 3 C^'HgOg. He designate! as biboro-tartrate of, potassa the 
amorphous, easily soluble mass, persistent in contact with the air, 
which IS obtained whfen an aqueous solution of 30 parts of boracic 
acid and 30*39 pa^'ts'^of tartar is evaporated; ancP as biboro-tartrate 
of soda, th^ amorphous, easily soluble mass, attracting moisture in 
the air, which is obtara6d by evaporating an aqueous solution of 30 
parts of borax and 33 57 paits of tartaric acid. — Neither boro-tartrate 
of pdtassa, nor boro-tartaiic acid V'je precipitated by chloride of cal- 
cium ; but after nentraliving these compounds by ammonia, chloride of 
calcium produces a voluminous precipitate, considered by Witt- 
stein(l) as a double salt of taitiatc of lime with boro-tartrate of 
lime, 3 (CaO, CiH 205 ) + Ca0, B 03 ,,C^Hg 0 g. 

Mctainoritlioscs of Tartarl6 Acid hy Heat. — Fremy^s former state- 
ments as to the change of taitaiic acid by heat^ have bceT u^^ tradictcd 
by Laurent and Geihaidt(2). 4^ccording to the fora|j|p tartaric 
acid IS thereby tiansforracd into other acids, with water; 

according to the latter, only a transposition of the atoms ^^cs place, 
without 6i water. Fremy {yubjected to a new etammation the 
'jha'^g^^of taitaric and laccmic acids by heat; but bnly the conclu- 
sions he draws from it were published during 1850(3). . He finds his 
former results completely verified ; his analyses and obsei vations are 
in diiect opposition to the views of Lament and Gerhardt. At 
170'^, he says, the taitaiic acid not only loses water, but a volatile 
acid IS ako formed then from; taitaric and racemic acids, when 
heated, are transformed, by the loss of water, and not merely by a 
•transposition of the atoms, into other acids of a diflerent capacity of 
saturation. 

Racciuic Acid. — Delffs(l) has made the following observation on 
instituting expeiiments to venfy the observations on racemic acid 
made by Pastcur^S). On neutralizing equal quantities of racemic 
acid, procured from the discoverer of the acid himself (Kestner), with 


(1) Repert Pharm [3] VI, 177. 

(2) Comp. Annual Report for 1847 and 1848, 1, 389. 

(3) Compt. Rend, XXXI, 890; Instit 1851, 1 ; J, Pharm. [3] XIX, 81 ; Laur. and 
Gerh. C. R. 1850, 417 ; J. Pr. Chem. LII, 156 (the complete treatise [1851] Ann Ch. 
Phys [3*] XXXI, 329, Ann Ch. Pharm LXXVIII, 297). Biot’s remarks, who 
regards the view of Laurent and Gerhardt as the more probable one, see Compt Rend. 
XXXII, 3, Laur. and Gerh. C. R. 1850, 419; 3 . Pr. Chem. LII, 366; comp, also 
page 116 of this Report. 

(4) Annual Report for 1849, III, 209. 

(5) Pogg. Ann. LXXXI, 304. 
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‘ potassa and with soda, and spontaneously evaporating* the mixture of 
both solutions, crystals were deposited of the form of Rochelle salt, 
and differing from this only by their solution prodifbing a slight 
precipitate in' solution of gypsum. The mother-liquor of. these 
crystals, and the crystals themselves, on being recrystallized, pro- 
duced crystals of a different fiorngi (triclinometric), and of the 
composition ^O, NaO, CglI^Oio+ 9 HO j their solution did hot rotate 
the plane of polarization, The crystals of the form of ^Rochelle salt 
conld not be obtained again by I)clffs(l). , 

Lactic Acia — Strecker(2) has discovered tht^^rtificial formation 
of lactic acid, and a new body, homologous to glyccreinc. — The 
investigations of Engelhardt(^), Stadeler(l.), and Licbig(5), had 
shown that aldehyde occurs usually amongst the products of decom- 
position of lactic acid. Streckcr^honght it probable that lactic acid, 
C^lgOg, might be a congregated com])ound of forifiic acid (CglTjO^), 
ami aldehyde (C 4 IIJO 2 ), just as fonnobenzoic acid may be considered 
as a congregated compound of formic acid and the aldehyde of benzoic 
acid (oil of bitter almonds, Cf 4 llQ(]^). Rprmobenzoic acid is formed by 
combination of oil of bitter almonds with formic acid in the nascent 
state. Streeker examined the pi;oducts formed by the action of 
prussic acid on aldehyde. In a mixture of aldehyde-ammonia with 
aqueous hydrocyanic acid, the latter is rapidly decomposed, being per- 
fectly destroyed after twelve hours, with separation of a brown powder, 
(paracyanogen). When the aqueefUs solution of aldShyde-ummonia, 
and hydrocyanic acid is immediately evaporated on the jvat»/'-batJi, 
a bi’own thick syrup is h'ft, solidifying after some lic^rs to a mass of 
fine needles, which may be obtained colourless by being pressed 
between bibulous paper, and rccrystallizcd from boiling ether. This 
body is soluble in water, alcohol, and ether; the aqueous solution 
docs not produce a precipitate with salts of silver; when treated 
with alkalies, it yields products of decomposition, amongst which 

(1) The crystals of dextro-racemate of soda-potassa are Koclielle salt, and those of 
the levo-racemate of soda-potassa possess the same form as the former, with the sole 
difference tlmt the small hemihedral faces occupy a different position. The solution of 
each of these double salts acts like that of Rochelle salt a small quantity of mother- 
liquor enclosed (where the two acids are combined to racemic acid) produces the slight 
reaction of racemic acid. Mitscherlich already had toiiiid (Pogg. Ann. LVTI, 484 ; 
Berzelius' Jahresber. XXIII, 332) that racenyc acid forms a double salt with potassa 
and soda, which is not isomorphous with Rochelle salt. It remains as yet undecided 
whether the racemic acid is split into dcxtral and leval by the crystallization also of this 
double salt, whether two kinds of crystals are formed with differently placed hemihedral 

^ faces, and whether in this case a mixture of about equal quantities of both crystals pro- 
duces an optically indifferent solution, or whether in a double salt with an amount of 
water different from tbai in Rochelle salt, the racemte acid is contained in an 4 ?ndecom-*‘ 
posed state. 

(2) Ann. Ch. Pharm. LXXV, 27 ; Chem. Gaz. 1850, 409 ; J. Pliarm. [3] XVIII, 
393; Laur. and Gcrh. C. R. 1851, 36; a short notice of the results Compt. Rend. 
XXXI, 204 ; J. Pharm. [3] XVIII, 240. 

(3) Aqinual Report for 1849, HI, 212, (4) Annual Report for 1849, HI, 213. 

(5) Annual Report for 1849, III, note (2) p. 213. 
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hydrocyanic acid, aldehyde and ammonia can easily be recognized. 
It is a base, or is convei’ted by acids into a base, formiiig an easily 
soluble double salt with bichloride of platibum. Streckcr expects 
to be, able to give farther ])articulars respecting this body at some 
future period. — On mixing an aqueous solution of aldehyde-ammonia 
and hydrocyanic acid (2 jjarts of the former to 1 of the latter) with 
hydrochloric acid in cxccsS, and heating the mixture,, in a retort, 
not a trace of aldehyde passes over, but, besides hydrochloric acid, 
only a little hydrocyanic acid; and when concentrated hydrochlo- 
'ric acid is used, ‘'(Some formic acid. By evaporating the liquid 
in the retort (best in the w'ator-bath) to half its oi"iginal bulk, 
considerable quantity of chloride of ammonium crystallizes, and 
thickj strongly acid mother-liquor contains the hydrochlorate c. 
substance which Strcckor calls Alanine. In order to separate tl! 
hydrochloratc of a'lanine froni tli^ chloride of ammonium, the mass 
is freed as much as possible from the excess of hydrochloric acid %y 
heating it to ] 00“ for some time ; it is then mixed with a little water, 
the utidissolvcd chloride of amnionium.filtcrcd off, and washed with a 
small quantity of water. The filtrate is now freed from hydrochloric 
acid and chloride of ammonium by boiling with hydrated protoxide of 
lead, which is to be added until no farther disengagement of 
ammonia takes place. The basic chloride of lead thereby formed 
is filtered off, washed with boiling water, the filtrate freed fr6m lead 
by sulphuretted hydrogen, and thtj liquid se])arated from the sulphide 
of Iced made, to crystallize, when alanine is deposited. 

Alanine crystallizes, on the cooling of a warm saturated solution, in 
colourless bunches of needles (oblique rhombic prisms). On evapo- 
rating the t aqueous solution, a skin is formed; and below this, 
feathery crystals. 1 part dissolves in 4<'6 of water at 17", and in 
a less quantity of hot water ; it is soluble in about 500 parts of cold 
slcohol of 80 per eent, and not at all in ether. Its aqueous solution 
has a sweet taste, docs not act on vegetable colours, and produces 
no precipitate with any of the usual reagents. It sublimes when 
heated beyond 200“, and falls down again in fine snow-like crystals. 
When rapidly heated, it melts with partial .decomposition; when 
rapidly heated on platinum-foil, it bums with a violet dame. Its 
composition (when it is dried^at 100“, or over sulphuric acid) is 
Cgll 7 N 04 . Its formation from aldehyde and hydrocyanic acid, is 
explained by the equation, C^H^Og-fCgNH -f-2 H0 = C 6 HyN 04 . 
It has the same composition as urctliane, lactamide, and sarcosine. 
Urethane and lactamide differ from it, amongst other properties, in 
'this, that they melt below iOO**. Alanine more resembles sarcosine, 
but is less soluble in water, less volatile, and enters into combination 
with metallic oxides. Tliis latter property, which is not possessed by 
sarcosine, proves that alanine, and not the isomeric sarcosine, 
belongs to the scries of homologous substances, of which glycocinc 
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^H5N04) and leucine (C]2lJ„N04) are members(l). — Alanine 
dissolves more readily in dilute acids than in water, which do not, 
however, thereby lose their action on vegetable colours ; addition 
of alcohol to the solution causes no separation of alanine. On 
evaporating the solution of alanine in a volatile acid, a com- 
bination of alanine and acid remains behind, which exhibits a very 
acid reaction. The compounds 6f dlaninc and acids are more easily 
soluble in alcohol than free alanine, and in most instances also 
soluble in a mixture of alcohol and ether.* Nitrate of alanine 
forms long coloilrless needles ;* dried at the br(Jinary temperatme,* ' 
CgH7N04, no, NOj, (the ciystals, when dried *over sijlphuric acid, 
at first do not decrease in weight at 100®? but gi’adually become 
yellow and changed) ; it deli(|b.esce3 in moist air, is readily soluble 
in water, and somewhat less so hi alcohol. On jiassing dry hydro- 
chloric acid gas over dry alanin^oij by dissolving & equivs. of alanine 
in 1 cquiv. of hydrochloric acid, a compound is formed, 2 (CQII7NO4) 
4- HCl, easily soluble in water, but little soluble in alcohol ; it nmy 
be obtained in colourless needles. A compoflnd Cgll7N04 + HCl 
(dried at 100") is obtained, *wilh difficulty in a state of jiurity, 
on evaporating a solution of alanine in an excess of hydrochloric 
acid ; it is very deliquescent, an<J likewise easily soluble in alcohol. 
Neither the aqueous nor the alcoholic, solution of hydrochlorate of 
alanine gives a precipitate with bichloride of platinum. On cvajio- 
rating a solution of hydrochloratc*of alanine, mixed* with bichloride 
of platinum, treating the almost dry mass with a mixture alcohol 
and a little ether, and allowing the solution to evafJRmte spon- 
taneously, fine yellow needles are deposited, which (dried at the 
ordinary temperature) contain an amount of platinum ccuresponding 
to the formula 2 ((30H7NO4)4-IICl-|-2PtCl2. They * arc readily 
soluble in water, alcohol, and even in a mixture of alcohol and ether j 
they become dark-coloured at 100®, lose in weight, and leave, wh^ 
dissolved in water, ammonio-chloride of platinum behind. Ci’ystaJ- 
linc form and solubility distinguish this substance completely from 
the platinum-salt of sarcosine. Sulphate of alanine is readily soluble 
in water,- and on evaporating the solution, a syrupy mass remains, 
which slowly solidifies to crystals. From the most concentrated 
aqueous solution, alcohol precipitates no sulphate of alanine ; but a 
mixture of alcohol and ether prccipita^s the salt in the form of a thick 
syrup. — ^An aqueous solution of alanine is rendered dark-blue, when 
boiled with protoxide of copper ; and on evaporation, dark-blue crystals 
are formed, which are readily soluble in water, but almost insoluble 
in alcohol. These arc C6H7NO4, CuO.» They do not dinynish in 
weight at 100", but at 120" they are converted into CgHgNOg, CuO ; 


(1) Gerhardt and Laurent (Annual Report for 1847 and 1848, li, 138) bad 
arranged in one scries : glycocinc, sarcosine and Icuciiic. 
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assuming thereby a light-blue colour, and yielding a bluish-whito 
powder. On boiling alanine with' oxide of silver and water, tHfe 
colourless liquid obtained deposits, on cooling, yellowish needles, 
grouped to semi-globular masses, which are CgH^NOg, AgO, when 
dried at the ordinary temperature, or at 100”. They dissolve readily 
in water, and the solution can be boiled without undergoing decom- 
position ; exposed to the air/ they assume gradually a dark colour, as 
also when heated to 100” for some time whilst moist, (I5ut not when 
dry). An aqheous solution of alanine, when boiled with protoxide of 
Jead, deposits, on beihg evaporated and cooled, or on the addition of 
alcohol, colourless needles, which appear to be 2 (CgHgNOg, PbO) 
-bPbO, IIO-i-5 HO, They lose 5 cquivs. 110 at 100”; disintegrate, 
when dried over sulphuric acid, into a white powder, no longer 
completely soluble in water. An aqueous solution of alanine, on 
being boiled with «, carbonate of^baiyta, takes up a considerahlia 
quantity of baryta ; and on evaporation, a compound of alanine With 
baryta crystallizes, yielding with water a solution of an alkaline 
reaction. Carbonic acid prcci]»itatcs from this solution baryta, which, 
after boiling for some time, is rcdi^solved. — Streck'er leaves it 
undecided whether alanine enters into combination with nitrates, 
corresponding to the compounds of glycocine and leucine. Alanine 
combines with nitrate of silver ; a solution of nitrate of silver and 
alanine in excess leaves on evaporation a residue, from which alcohol 
•dissolves the compound, the excess of alanine remaining behind ; 
on gently evaporating tlvj solution, the compound is deposited in the 
form of colourless rhombic tables. On saturating nitrate of alanine 
with protoxide of copper, blue crystals, insoluble in alcohol, are ob- 
tained, which appear to be a compound of nitrate of copper with 
protoxide of copper and alanine. 

Alanine dissolves in concentrated sulphuric acid, and even on boiling 
tli,e solution no charring or disengagement of sulphurous acid takes" 
p^ce. It is not changed bjr boiling with potassa ; on evaporating the 
liquor, ammonia and hydrogen are given ofiF only when it is concen- 
trated nearly to hydrate of potassa. If the operation be interrupted 
at this moment, and the mass distilled with sulphuric acid, hydro- 
cyanic and another acid, apparently acetic, pass over along with 
the water. On heating the aqueous solution with binoxide of lead, 
alanine is decomposed into carbonic acid, aldehyde, and ammonia; 
as also on boiling alanine with binoxide of lead and dilute sulphuric 
acid (most likely with formation of some acetic acid from the 
aldehyde). On passing nitrous acid (prepared from starch and 
nitric acjd, and freed from* nitric acid as much as possible) into 
an aqueous solution of alanine, nitrogen is disengaged; when the 
alanine is completely decomposed, the nitrous acid is converted into 
nitric oxide and nitric acid. The strongly acid liquor, on being 
concentrated to the consistence of a syrup at a gentle heat, yielded 
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to ether an acid which remained after evaporation of the ether, 
and which was proved to be laptic acid. The salt of oxide of zinc 
had the composition, ZnO, CgllgOg + S HO; of the tw<j modifications 
of lactic acid(l), therefore, that one was formed which is obtained from 
sugar. The formation of alanine from lactic acid is explained by the 
equation CgH7N0^ + N03=CfiHg0g + 2 N + no ; in this instance, as 
in former experiments of Piria(2) amd oS Strecker(3), 2 O replace 
NH in the nRrogenous body under the action of nitrous acid. — In 
addition, Strecker points out that the other aldehydes ‘belonging to 
the acids C^HnOf would most likely yield, whh^ hydrocyanic acid, , 
compounds corresponding to alanine. • 

Clalllc and Tanntc Acld^, and thefr 'Covrclatlves. — Lauren t(4) 
considers it probable that the substances similar to gallic and tannic 
acids might be arranged in hoiqologous series with the following 
formulae : ^ . 

Gallic add C,^HgOjg Catechiii-tannic acid Cn,H,„OiQ Tanno-caifcic acid 

Tannic acid Ci 4 H^Ojo Catcchic acid 

Pyrogallic acid CijIIgOfi Pyrocatechi^ ^ 

Caincic Acid. — Franfois, FeHetiery* and Caventou(5), had dis- 
covered in the cainca-root (of Chiococca raceniosa) a peculiar substance 
termed cai^fic acid. Liebig(6) found the (dry) uiicombined sub- 
stance to be composed in the atoihic proportions of. Roch- 

leder and Hlasiwetz(7) have resumed the examination of this root 
and its acids, and obtained the following results. ^This root con- 
tains in the ligneous part but few soluble substances; the greater 
portion of these exist in the bark. The bark contains rfdSSffD-caffcic 
acid (8) and caincic acid {Chiococca racemosa andf Coffea arahica 
belong to the same family, viz. : that of the Bn/ibiaceai)* By extracting 
the bark of the root with boiling alcohol, and adding t(f the |||i’ate 
an alcoholic solution of acetate of lead, a yellow precipitate is fSomed, 
containing tanno-caffeate and caincate of lead, along with theTpjISi- 
salts of phosphoric and other inorganic acids. The liquid filterea oft 
from the precipitate yields, with tribasic acetate of lead, a pale yellow 
precipitate of caincate of lead, mixed with a little tainio-calTcate 
of lead. By decomposing the former precipitate with sulphui’etted 
hydrogen, partially precipitating the liquid thus obtained with 
acetate of lead, and frequently repeating this process, the authors 
succeeded in obtaining a compound •of tanno-caffeic acid with lead 


(1) Comp: Annual Report for 1847 and 1848, 1, 397. 

(2) Ibid. II, 115. (3) Ibid. I, 450. 

(4) Gompt. Rend. XXXI, 352 ; J. Pr. Chem. LI, 243. 

(5) Ann Ch. Pbys. [2] XLIV, 296; Berzelius’ Jahresber. XI, 222. 

(6) Pogg. Ann. XXI, 33 ; Berzelius’ Jahresber. XI, 224. 

(7) Wien. Acad. Ber. June, 1850, 6; J. Pr. Chem. LI, 415; Ann. Cb. Pham. 
LXXVI, 338 (in abstr.); Chem. Gaz. 1851, 121. 

(8) Comp* Annual Report for 1847 and 1848, 1, 400. 
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Caincic free from caincic acid, containing 25*66 per cent of protoxide of lead, 
®®’^* 40*83 per cent of carbon, and 4*11 of hydrogen; accordingly,B,ochledfcr 

and Hlasiwetz consider that the organic substance combinc'd with 
the protoxide of lead has a composition corresponding to the formula 
C28Hi'70js = Ci 4 lTB 07 + Ci4Hs0y, HO ; (Ci 4 Hg 07 is the formula of 
tanno-cafteic acid in combination with bases). The acid separated 
^from this ‘compound possesnes aH the properties of tanno-cafifeic acid 
from eolfee. — ^Thc caincic acid is obtained when the second of the 
above precipitates (thb palc-yollow one obtained with tribasic acetate 
4>f lead) is decomposed by sulphurdttcd hydrogen) and the filtrate 
slightly evapprated. The liquid being left to stand quietly, a floccu- 
lent precipitate of microscopic prisms is formed, which is purified by 
washing with a little cold water, pressing and repeated crystallization 
from "a small quantity of boiling water, mixed with a little alcohol. 
Caincic acid thus prepared, formg a tthitc, silky mass, consisting of 
small felted needles ; it is soluble in water and spirits of wine ; the 
solution is not coloured by salts of sesqmoxide of iron ; it yields purely 
white precipitates with salts of protoxide of lead, and is not change^ 
by the alkalies. The acid, ui’ied al; 100°, had a composition ( 
responding to the formula CjcHijO^. The alcoholic extract of 

bark of the root contains a littleJ lime, which passes o^ into 

precipitates formed by lead-salts, and, after their decomposition Witn% 
sulphuretted hydrogen, into the liquid. When this liquid is evapo- 
rated in the wnter-bath to the consistence of a syrup, and a felrgc 
quantify of absolute alaohol is added, a white flocculcnt substance is 
precipitafeef,' which (dried at 100°) was found by Rochledcr and 
Hlasiwetz to be composed according to the formula 4CaO, 
13 CjgHjgO^j-f 15 HO. aThe precipitate obtained from an alcoholic 
solution of caincic acid by means of an alcoholic solution of acetate of 
lead "is, (when dried at 100’’), according to them, PbO, 
that produced by the tribasic acetate, 5 PbO, 3 C^eH^gOy + 3 HO. 
In almost all the analyses, howevci*, less hydrogen was found than 
the formulae adopted by Boclilcdcr and Hlasiwetz require. — On 
, heating caincic acid with a very concentrated solution of potaagsa, the 
mass assumes a yellow colour, with frothing and disengagement of 
gas ; from the aqueous solution of this mass acetie acid ^fiscipitates 
a gelatinous substance, carbonic acid being disengaged at the same 
time. This substance is obtainbd in larger -quantities, and in a state 
of greater purity, by treating an aqueous solution of caincic acid with 
dilute acids. The liquid is rendered muddy or slimy on being 
heated ; and on the addition of water, gelatinous flakes are deposited, 
easily ^luble in alcohol, insoluble in water; they were termed 
chiococcic acid. In order to purify this acid, it was dissolved in 
boiling dilute alcohol ; the substance, separated on cooling, was 
pressed, and this process repeated until the alcoholic solution became 
colourless. Such a solution is precipitated by water, like gelatinous 
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silicic acid. Acetate of lead yields with it a precipitate, the coia^ 
position of which (when it is dried at 100°) corresponds to the formuluP 
9 PbO, 16 CjaHgOg. The composition of the acid itse]f dried at from 
100° to 120°, corresponds to the formula CjgIl 3 g 0 n= 4 Ci 2 ll 90 _j 
— HO, that of another portion of acid, prepared from pure caiiicic 
acid, to the formula Cj 2 Hg 03 . On heating chiococcic acid, a small 
quantity of brilliant crystals siiblimes, ^nd then a^hick .oil, of the 
odour of frankincense (olibanum) and petroleum, distils over. — By 
protractedly heating cauicic acid with dilutee sulphuric acid in the 
water-bath, ncidicr carbonic ^cid nor inllailnnablc gas was given 
off; the liquid sepaiated from the jelly thus *^rmcdj treated with 
baryta- water, the liltratc freed from the excess of baryta by mtaiis of 
carbonic acid, and evaporated*, a sweetish residue of a slightly yellow 
colour was left, which, on heating, emitted the odour of burnt 
sugar, and behaved towardse^lnliate of cop])fr and potassa like 
grape-sugar. Roclilcdcr and Illasiwctz consider, accoiJing to 
these observations, caincic acid to be a ci'inpouiKT of chiococcic acid 
with a hydrate of carbon wliicli, by the action of acids, is transioimcd 
into grape-sugar. * * 

Ipecacuauliic Arid. — Pclletier(l) had found in the root of CephacliA 
ipecacuanha, besides some fatty matter and traces of an essential oil, 
gum, starch, pectin, emetine,* ligneous libre and a peculiar acid 
which he supposed to be gallic acid, but winch was considered by 
Pfaff as differing from it. Willigk(2) has made tUP following obser- 
vations during ins investigations on this rpot. The pounded root 
was boiled with water, the brownish liquid, of a naxt^^S6us odour, ‘ 
strained through linen, diluted with water and filtcicd through 
paper; on the filter starch and pectin rcmainedr Neutral acetate of 
lead precipitated from the filtrate chiefly phosphorid acid. The 
liquid filtered off, yielded with tribasic acetate of lead a precipitate 
which was decomposed by sulphurettid hydrogen; the Slilphidc^ of 
lead was separated and, on addition of a considerable quantity of 
alcohol to the evaporated liquid, gum separated (diu'd at 100° its 
composition was CigHjoGjo), whilst ipecacuanhic acid remained m 
solution. The liquid, separated from the precipitate formed by 
tribasic acetate of lead, contained gum and emetine. In order to 
prepare ipecacuanhic acid, Willigk boiled the root with alcohol 
of 0*840 spec, grav., precipitated •the alcoholic extract with tribasic 
acetate of lead, treated the precipitate with dilute acetic acid, again 
precipitated the solution by meflifis of tribasic acetate of lead, and the 
filtrate from th;s precipitate with some ammonia ; both precipitates 


(1) Ann. Ch. Phys [2] IV, 172 

(2) Wien Acad Ber. July, 1850, 190 , J. Pi. Chem. LI, 124 , Ann. Ch. Pharin. 
LXXVI, 342 (m absti ) , Chem. Gaz. 1851, 131. 


Caincic 

acid. 



266 ^ 0S6ANIC CHEMISPIY. 

ip«- were washed with alcohol, aaspended in ether and decomposed by 
**SJj^***® 4Klphuretted hydrogen ; the ether of these solutions of the acid was 
then distilled off in an atmospheie of carbonic acid, the residue 
extracted with water, the aqueous solution digested with animal 
. charcoal, and evaporated to dryness in an atmosphere of carbonic 
acid. The residue consisted of ipecacuanhic acid which, dried at 
100®, was an amprphous, re^Jdish brcwn mass, of bitter taste, very 
hygroscopic, soluble in water, alcohol and ether, and of a Composition 
corresponding -to the fomiula Cj^IlgO^. The aqueous solution pro- 
duced no precipitate with neutral acetate of lead, but a white one 
^th the tribasic acetate, which assumed a darker tint on being 
exposed to the air and cn drying ; with sesquichloride of iron the 
acid produced a green, on addition of. ammonia, a violet, colour, and 
gave, on, adding an excess of ammonia, a brownish-black pi’ecipitate. 

It also reduced the jalts of silver aifu.qf mercury. The solution of 
the acid treated with alkalies blackened in the air with absorption of 
oxygen. Willigk* examined various compounds of protoxide of lead .. 
which he prepared by different methods not easily described in a 
short notice ; he obtained by the same method, however, compounds 
of very varying compositions. lie ascribes the following formulae 
to the lead-compounds examined by him (they were dried at 100®) : 

1. PbO, Ci.HgO/f HO 

2. 3P1)0, 6Ch1I,Oo + 4IIO 

3. PbO, 2C,4H806+ ho 

" 4. 7 PbO, 6 CuHgWe + 6 HO. 

Crenlc«.«nd Apocrenic' Acids. — Wincklcr(l) has communicated, 
that in that porfjon of the pipe of a pump of fir-wood, which 
remained for a considerable time just above the water, an appreciable 
quantity of erp nic and apocrenic acids was fomied, the former chiefly 
in the inner, the latter chiefly in the outer layers of the changed 
wood. * 

Bromo'benzolc Acid. — Muller (2) has communicated as an objec- 
tion to the theoretical view's of Laurent, that by the action of bromine 
on dry benzoate of silver and subsequent distillation, a volatile acid 
was obtained, identical with the bromo-benzoic acid of Peligot(3) j he 
explains this by the equation AgO, + 2Br= -h 

AgBr-fiHBr; Cj^H^iBrj^Oj, he considers to be the formiija of 

« 2 ^ 

anhydrous bromo-benzoic acid, in which, however, the sum of the 
atoms of hydrogen apd bromine is imt divisible* by 2. Laurefit(4) 
throws doubt on the correctness of TOe formula, and communicates 
afterwards (5) that, according to a new investigation of Peligot, the 

(1) Jahrb. Pr. Pharm, XX, 10, (2) Compt. Rend. XXX, 325 ; Instit. 1850, 02. 

(3) Berzelius' Jahresber. XVII, 251. (4) Compt. Kend. XXX, 339. * 

(5; Compt. Rend. XXXII, 11 ; Instit. 1851, 11. 
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composition of bromo-benzoate of silver is AgO, Cj^HJBrOg, when 
bi'omo-benzoic acid will have the formula Ci^HgBrO^. 

cinnamic Acid, — Cinnamic acid crystallizes^ according to 
Sclvabu 8 (l), in prisms or tables of the monoclinomctric 
system coP,(qoPoo),(Poo); principal axis : clinodiagonal : ortho- 
diagonals 1 : 2'7220 : 3’1686 j anglp of the two latter 82° 58' 3 in the 
clinodiagonal piincipal section «o B : 00 P ■= 99° 6 ', (P 00 ).■: (P 00 ) = 
145° 13' ; remarlcable cleavage parallel to (00 P co ) ; spec, grav, = 1*195. 
. Picric Acid, — According to Scliabus(2), picratc of |}otassa exhibits 

the rhombic confbination 00 P , tc Poo . Poo (00 P P= 110° 15' 30" ; 

P 00 :P 00 in the brachydiagonal principal section = 1391 25'; propor- 
tion of the principal axis to the secondary axe 8 *= 1 : 2*70456 : 1*88469). 

Formic Acid, — Formatcof strftntia (Sr 0 ,C 2 H 03 + 2H0) crystallizes, 
according to Pasteur(3), in ti^^'honibic system, in the combination 

00 P . 00 P 00 . P CO 00 P : 00 1’ = 117° 3'; Poo: Poo in the 

P - 

brachydiagonal principal section = 118° 20'; '-g: Poo =143° 16'; 

•P * P . . . 

: 00 !P=143° 42'. In some crystals a face is exhibited (the 

prism being placed in a certain po’sition) in the upper part in front to the 
right hand, in others,' occupying the same position, to the left ; one 
form of crystals produces, on rccp^stallization, only crystals of the 
same form (4). 

Acetic Acid. — Schabus(5) has found in the quadratk-J'Sfystals of 
acetate of protoxide of copper and lime (P . 0 P . P . co P co ), the 
terminal edges of P = 108'^ 38'; the lateral edges = 111° 10', the 
principal axis =1*0319. The ci*ystals cleave readily pdi’allel to co P 
and CO P CO ; their spec. grav. is 1*4206, 

Meyer( 6 ) has made some communications on the preparation of 
a Tinctura ferri acctici atherea, which can be preserved. * 

According to Lowig and Schwcizcr(7), when an intimate mixture 
of 2 parts of completely desiccated neutral acetate of lead with 1 part 
of dry so-called Parisian blue is gently heated, much gas (about 2 


. (1) ■^ien. Acad. Ber. July, 1850, 206. • 

(2) "Wien. Acad. Ber. November, 1850, 390. 

(3) Ann. Ch. Phys. [3] XXXI, 98. 

(4) The crystals assume a quadratic habitus when the faces od P and P * are equally 
developed, on account of the close approximation of the angles ; this is the cause that 
'these crystals were formerly described as quadratic pyramids P (of 118® lateral edge) 

with 0 P and — » 

(5) Wien. Acad. Ber. June, 1850, 59. (6) Pharm. Centr. 1850, 382. 

(7) Ann. Ch. Pharm. LXXV, 350 ; J. Pr. Chem. L, 341 ; Laur. and Gcrh. C. R. 
1850, 397 i Chem. Gaz. 1850, 423. 
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Acetic vola. of carbonic acid to 1 vol. of caibonic oxide) is soon disengaged, 
"■“* whdst at the same time an etheical distillate passes over ; afterwards, 
at a red-heat, a yellow oil distils, a large quantity of carbonate of 
ammonia escaping and a pyioplioiic residue lemaming behind. '5'he 
ethereal distillate is miscible with water, ether and alcohol in all pro- 
portions ; purified by shaking with phosphoric acid, and rectified first 
over protoxide of mcrcuiy agd tlicn over chloiidc of ^calcium, it was 
colouilcss, limpid, inflammable, and of a spec. grav. of 0*790 at 11^/ 
Its boiling-point was first (59”, rapidly losc to 71”, then to 80”, and 
ultimately to 83”. coni])osition*of the poition distilling at 71” 

corresponded to thc*foimula CioHqN 02 , that of the poition distilling 
at 80” to C,^lt(NO. Lowig and Schwci/er consider the foimer to 
be a mixtuic of 3 equivs ot acetone ^OjHjO) with 1 cquiv. of aceto- 
nitiile (C^H^N), the latter a nnxtuie of 1 cquiv. of acetone and 1 equiv. 
of aceto-mtiilc A solution of potas^i^^id not act upon it in the cold, 
but decomposed it when luatcJ into ammonia and acetic acid, 
potassium decomposed it with foimation of cyanide of potassium. 

Acetone — IIlasiw»ct/(l) has communicated investigations on the 
action of bisulphide of caiboF and .‘imfiionia on acetone. According 
to him, acetone foims a definite compound with chloride of calciuuifi 
and water, powdcied chloiidt of Culcium and icctified acetone 1)6001110 
first pulpy, then hot and foim a diy mass which, when hei^ted 
to 100”, cunts tiaccs of a liquid with an ethereal odour j on addition 
of moie water, nuic acetone passes o\ci at 80” to 83”. — On mixing 
acetone with an equal bulk of bisulphide of caibon and about twice 
its bulk vl‘’''ammonia, foliated, ice- like ciystals are formed, after a 
few dajs, in thef lowei Liyci of the liquid, these disappear again 
after some tune, and laigcr yellow crystals aic foimOd. The 
lattci are Jhsolublc in wa+ei, slightly soluble m ether, soluble 
only with decomposition m i>aim alcohol and boiling hydro- 
chloric acid. Diied i)i vacuo, they exhibit a composition expressed 
by the foimula C^qH fN^Sg , Illasiwctz consideis them as sulphocar- 
bamatc of sulphacctonyl with snlphocyanidc of acctonyl; 2 (CgHgS), 
C2H3NS^-P3 (Cgifg, CyS ). A cold alcoholic solution of this com- 
pound gives, with a cold alcoholic solution of bichloiide of platinum, 
a brownish-yellow iincrystallme, and with a cold alcoholic solution 
of protochloiidc of mcicuiy, a white piecipitate. Illasiwetz ascribes 
to the former (when dried at 100”) the formula CjgHjgNaSg-f 3 PtSj j 
and to the latter, Cj(,H2c,NjSg-|-27 HgS, 18 llgCl On bailing 
the former compound with potassa, it yields oxide of mesityl, ammonia 
being disengaged. On being heated to the fusmg-pomt, two layers 
a«e formed, the lower one containing acetone and bisulphide of 
carbon, £hc upper one much sulphide of ammonium; at the same 

(l) Wien Acad Her July, 13 >0, 171 J Pi Chem LI, 355 Ann Ch Pharm 
LXXVI, 294 (in ibbtr ) 
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time a small quantity of white' needles sublimes. On boiling the Acetone, 
above compound with alcohol, ammonia and^ carbonic acid escape, 
with formation of sulphide of ammonium; a small quantity of 
a crystalline compound then separates, which, dried in vacuo, 
possesses the formula CggHggNgSg, and which is considered by 
Illasiwctz as acetonylamidc with sulphocyanide of acctonyl, 

2 (CgHg, NHg) + 3 (CgHg, CySg).^^ — A cofhpound designated as hydro- 
sulphide of sulphide of acetonyl was obtained by lllasiwetz by the 
dry distillation jof sulphomcsi^latc of lime yith proto-sulphidc of 
potassium, saturating the distillate with chloride j»f calcium, removing 
the oil not tahen up by the chloride of calcium, and distilling the 
mass containing the chloride^ of calcium; lie thus obtained a colour- 
less oil, with an odour of onions, to which he ascribes the formula 

3 CgHg-l-S-f-IlS-1-8 no ; he assigns a similar composition to oils of 
other prepai’ations or prepaftid with penta-sulphidc of potassium. 

The former oil mixed with bichloride of platinum in alcoholic solutions 
yielded — after the precipitate of sulphide of platinum immediately 
formed was filtered off, and qp being inixcd with water, and heated — 
a precipitate to which, after bcing*^ dried at 100", the formula 
2 CglljCl, 3 PtCl + 8 CgH-S, PtSjf 7 PtSj was assigned. The oils 
described may be deprived of -their sulphur by continued agitation 
with potassa and protoxide of mercury. 

Proitiontc (Metacctonlr) Arui. — Propionic acid, in predominating 
quantity, is formed, according t(f P. Kellcr(l), ori fermenting bran 
with animal tissues. Wheaton bran is made into a paste with..l0 times 
its weight of water of 50" or 60", mixed with f of coargely divided leather 
refuse, and, after the addition of some chalk, left to ferment in a warm 
])laco ; the spongy, swelled mass having subsided (in summer after 
some days, in winter after some monlha), is strained, washed, the 
liquid saturated with carbonate of soda and evaporated ; the acid 
formed is then separated from the residue by means of sulphuinc 
acid. On partially saturating the acid thus obtained and distilling(2), 
this residue proves to be a mixture of acetate and projiionatc of soda. 

No other acid could be found. — Propionate of baiyta, dries up 
to a gum-like mass, swelling after some time into bunches like cauli- 
llowcr, efflorescent in the air ; it contains 9 atoms of water of crystal- 
lization, which it loses on being headed to 140". The soda-salt could 
only once be obtained in a crystallized form on being fused and dis- 
solved in as little water as possible. 

Talcrlc Aclii. — A. W. IIofmann(3) has investigated the decom- 
position of valeric acid by heat. On passing the vapour of valeric 
acid through a red-hot tube, fliJid products arc formed vthe quali- 

(1) Ann. Ch. Phaiin. LXXlll, 205. 

(2) On tliis method of separating these acids, see Annual Re))oit for 1819, III, 227. 

' (3) Cheiu. Soc. Qu. J. TFI, 121; Ann. Ch. I'haiin. l,XX\ll, 101; J. Pharni. [3] 

XVII, 170 (in ahsti.) ; Lain, and Ocih. C. U. 1850, 225. 
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tity of which changes according to the heat employed ; they are accom- 
panied by much gas.. The latter contains carbonic acid, carbonic 
oxide and carbonetted Itydrogens, CmHn,, in some experiments possibly 
marsh-gas. By absorbing the carbonettM hydi’ogens, by 

means of bromine-vapour, an oily liquid is obtained, which begins 
to boil at 130“ and the greater part of which distils over between 
136“ andl56“; the rectificLtion* of^ this distillate produces a fluid 
boiling between 143“ to 145“, the composition of which very closely 
approximates to that of^C(.ll 5 Br 2 (Reynolds’ hydrobrpmatc of bromide 
of propionyl, Cahou^_rs’ dibronjopropy'lene). The bromine-compound, 
passing over s.t a low temperature, is C 4 H 4 Br 3 , judging from the boil- 
ing-point and the amount of bromine in it. The compound CgIIgBr 2 
most likely has some Cj,lIf,Br 2 admixed; this could, however, not 
be proved with certainty, from wan^.of material. The carbonetted 
hydrogens formed by the above Jeciuiposition of valeric acid are, 
therefore, olefiant-gas C 4 IIP ])ropylene and perhaps butylene 

CgHg. Valeric acid .shows, consequently, a different deportment 
to that of acetic and benzoic acids \Yhich, under similar circum- 
stances, lose simply 2 COg. By an analogous deportment, valeric 
acid would yield a carbonetted hydrogen Cgll this, however, is not 
found amongst the products of decomposition, but is converted into 
more constant carbonetted hydrogens by the high temperature, whilst 
the excess of hydrogen appears in the marsh-gas or in the water formed 
by the rcductioii" of carbonic acid to carbonic oxide. Hofmann 
points also in the distillation of margaric acid (with or with- 

out lime) and generally speaking of the acids CaH„ 04 , of a high 
atomic weight, no carbonetted hydrogens are formed analogous to 
marsh-gas, b,nt Cmllm (comp. Cahours, page 273.) 

Caiiroic Actd. — J. S. Brazier and 6 . 6 ossleth(l) have published 
investigations on caproic and ocnanthylic acids. 

tThe caproic acid was prepared after the method of Frankland 
and Ko]bc( 2 ) by decomposing cyanide of amyl with an alcoholic 
solution of potassa. They employed impure cyanide of amyl ; by dis- 
tilling dry sulphamylate of potassa with ^‘of its weight of cyanide 
of potassium of commerce, they obtained a distillate containing much 
hydrocyanic acid; its boiling-point rose from 125“ to 150“; the por- 
tionpassing over between 130“ and 150“, containing besides cyanide of 
amyl, hydrated oxide of amyl, cyanate and cyanurate of oxide of amyl 
(the two latter, on account of the commercial cyanide of potassium 
containing cyanate of potassa), was kept boiling for half-an-honr 
with alcoholic solution of potassa, whereby much ammonia was disen- 
gaged. Prom the residue there wa^eparated by distillation, ammonia. 


(1) Chem. Soc. Qu. J. Ill, 210 ; Ann. Ch. Phwrm. LXXV, 249 ; J. Phana. [ 3 ] 
XVIII, 451. 

(2) Annual Report for 1847 and 1848, 1, 430. 
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alcohol, amylamine (formed from.cyanate and cyanurate of amyl) and 
hydrated OKide of amyl (from the distillate considerable quantities of 
amylamine could be obtained, the boiling-point of whieh was found to 
be constant at 93”), and from the remaining solution of caproate of 
potassa the caproic acid was separated by means of sulphuric acid. 
The acid thus obtained had a boiling-point rising from 198” to 2 11”; 
the first portion passing over wal pure al;id, and boiled coilstantly at 
198” ; the last portion freed from admixed caproic acid by means of 
carbonate of potassa proved to be caproate of oxide of ainyl, 
CjjHiiOa, by analysis and by it^ deconmosition wi^h an alcoholic solu- 
tion of potassa; it possesses a constant boiling-point of 211”, is lighter 
than water, of a disagreeable odour and an 'acrid taste, insoluble in 
water, soluble in alcohol anA tether in every proportion. The for- 
mation of caproate of oxide of .*yfayl is caused by hydrated oxide of 
amyl being slightly soluble ii»eapiw)ate of potassa <ind by the applica- 
tion of sulphuric acid for the separation of caproic acid. — Caproate of 
baryta is very soluble in water, and separates from its solution in the 
feu’m of crystalline tables on gentle evaporation in vacuo or over 
sulphuric acid ; on boiling, the solution an odour of caproic acid 
is given ofij and a white mass separates which can be dried at 100” 
without ' undergoing decomposition. When heated more strongly it 
fuses and is decomposed, carbonic acid and inllammable gas escaping, 
and but a small quantity of liquid distilling over ; the more rapidly 
the heating takes place, the mort# copiously the iftllammablc gas is 
disengaged, the smaller and browner is the liquid passijig over, 
and the more carbon is mixed with the remaining carbonate of baryta. 
The liquid has a boiling-point rising fraln 120” to 170” ; the portion 
distilling between 120” and 160” appears to contain besides^capronc also 
capralc (C12HJ2O3, the aldehyde of caprnc acid). The larger portion 
passes over between 160” and 170”, and when purified by rectification 
with hydrated potassa has a constant boiling-point at 165” and the 
composition ; it is caprone, a very mobile liquid, insoluble in 

water, readily soluble in alcohol and in ether, specifically lighter than 
water, and rapidly becoming brown in the air. Caprone is rapidly 
acted upon by strong nitric acid. The disengagement of red vapours 
having ceased, the liquid was saturated with carbonate of po- 
tassa, when a small portion of an aromatic oil separated ; by dis- 
tilling the alkaline liquid with sulplTuric acid, an acid distillate was 
obtaifned, which yielded a white silver-salt, the amount of silver in which 
(42*24 per cent) corresponded to nitrq-valerate of silver. Formation 
' of caproic acid was not observed by the action of nitric acid on caprone. 
—Brazier and Oossleth farther investigated the decomposition of & 
concentrated solution of caproate of potassa by 6 elements of a Bun- 
sen carbo-zinc battery. The gases disengaged were chiefly carbonic 
acid and hydrogen ; an oily liquid boiling at from 126” to 160”, was 
also separated, which was distilled with alcoholic solution of potassa. 
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Oa|>roate of potassa remained, and water separated frOm the alcoholic 
distillate an aromatic fluid, distilling at from 150° to 160° j tke portion 
that passed over at 156° had the composition and properties of amyl, 
CjqH’ji, obtained by Frankland in the decomposition of iodide of 
amyl by zinc. • ,*. • 

CEenanthyilc Acid. — The decomposition of oenanthjjflic acid 
(CJ4H14O4) by the galvanic rsuiT^t Was investigated by Brazier and 
Gosslcth with an acid obtained by the action of dilute nitric acid on 
castor-oil j they found* this method tedious, but still preferable to the 
oxydation of castor-oil" or of oenanthofe by means of Chromic acid. . 
the electrolysis of an aqueous solution of oenanthylate of potdSsa, 
carbonic acid and hydrogen arc also given off, whilst an oily liquid of 
ethereal odour separates. When rectified’, the boiling-point of this liqi^* 
rose from 130° to 230° and a carbonaceous residue remained. On* 
distilling this liquid with an alcoh^flic .. flution of potassa, ocn^hylic 
acid remained with the potassa, and water separated an oil from the 
alcoholic distillate ; w'hcn this oil was rectified, its boiling-point rose 
from 170° to 210°; the greater porrion went over at 202°, and when 
collected by itself it possessed?! boiling-point constant at this tempera- 
ture and the composition CjjIIj, or C24ll2(5« This was caproyl ; it is 
not attacked by sulphuric aeid nor by distillation with moderately 
concentrated nitric acid, but is slowly and incompletely oxydized to 
caproic acid by a mixture of both acids ; bromine does not act upon 
caproyl even in direct -solar light; chlorine however does, even in 
diffused light, with a cojiious disengagement of hydrochloric acid and 
formation of a tough substance.- — The portion passing over below 
202° m the rectification of tile above oil, w'as repeatedly rectified and 
thus a liquid obtained of an aromatic odour and sweet taste, boiling 
at 175°, and containing equal equivalents of carbon and hydrogen, 
most likely C3JI24. 

( Peiargonic Acid. — It had formerly been found (1) that oil of rue 
(Cjollao^a) yields by the action of nitric acid, accordipg to the 
duration of it, besides capnc (C20H20O4), also pelargonic (Ci8ni804) 
and caprylic (CigHj^Oj) acids. Cahours(2) found oenanthylic acid 
(^141^14^4) 1-° 1*® likewise formed in this reaction, and most likely still 
lower members of the series of acids C„Hn04 ; by an appropriate dura- 
tion of the action of commercial nitric acid on oil of rue, any of the 
above acids may be obtained as the predominant product. Cahours 
submitted to a closer investigation the pelargonic acid thus foristed. 
In the pure state it is colourless, assuming, however, a yellow tint ' 
after some time, boiling constantly at 260°, and then distilling without 
dccompcsition or colouration, if the distillation be efFected in a current 
of carbonic acid. The formula, CjylljgO^, for the pure aeid .was con-^ 

(1) Compare Annual tteport foi 1817 and 1818, II, 11. 

(2) Chcni. Soc. Qu. J. Ill, 210. 
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firmed. Pelargonic aci4 fonfis wit)i the alkalies soluble and crystalli- 
^{tble salts, with b§iryta and strcmtia salts only slightly soluble in 
watet? 'Soluble in hot alcohol, sepai^ting on cooling jn the form of. 
crystalline tables of the lustre of mother-of-pearl. Cahours 
analyzed the baryta- and the hftie-salts, the composition of which 
IS BO, CigHiyOg. By passing hydiochloiic acid gas into an alco- 
holic solutibn of pelargonic acid,*wdShiiig the yellow oil sepaiating 
wi^ carbonate of soda and water, diying with cbloude of calcium 
and rectifying, pelmgonate of ethyl, 041150 , Cjgllj^Oj, was ob- 
tained in the foiln 0 a colouiltss liquid, uhicfi Ji‘is the spec. giav. 
0'86, boils between 316*^ and 318°, and i^ehciatcs .alcohol and 
pelargonic acid when boiled •with a coiScentiattd solution of 
potassa. — -Pentachloiide of pAosphorus (PCI ) act's violently upon 
pelargonic acid, hjdrochloiic a(,id is gntn off, and a colourless 
liquid distils, contaimng muclsb axyoliloiide of pho'-phoi us ; this being 
rectified, and that poition leinovcd whirh ])assts o\cr before the 
boiling-point becomes constant, a colourless liquid is at last obtained, 
heavier than water, and boiling at 220 °; this is*c/</o/?(/e of pelargyl, 
CijjIIiyClOg. It strongly fumes in the an, jiossessts an intense 
odour, and foiius with alcoliol pclaiaonate of chlonde of itliyl, with 
considerable disengagement of — Pelaigonatc of baiyta yields 

by diy distillation a residue of caibonate of baiyla, and a distillate 
consisUug of a brownish oil, solidifjing on cooling; the solid 
mass pressed between bibulous p.fier and dissolved in ether, sepa- 
rates from this solution by gentle cvapoiatnui in the foim of large 
crystalline tables ■which aie pdaigone ( or 0 ^ 4113^02 

(isomenc with the aldehyde of niaigaric acid), tficy aie Molcntly 
attacked by nitric acid, with formation of a nitio-acid — \A Jicn exposed 
to a gentle led heat, with 4 or 5 turns its weight of potassa-lime, 
pelargomc acid yields a consideiablc quantity of gas, a fluid distillate, 
and a residue of carbonate. On jiassing the gas into biominc it foiuas 
wMi it a heavy liqmd (hydrogen and another gas, jnobably marsh-gas, 
escaping unabsorbed) ; it has the colour of amhfei, altii the excess of 
bromine is removed by means of a weak solution of jintas'-a and contains 
three different compounds- dibromo-mylene (piobably dthromo-ethy- 
lene) C^l 4 Br 2 (boiling at 130° and ciystallizing at 0°), dibromo-pro- 
pylene, CgHgOg (boiling between 143° and 1 4 1°), and dibromo-butylene, 
CgHgOg (boiling at 160°) ; the first" and paiticularly the third, are 

J iresent in small quantities. The greater portion of the liquid distil- 
ate when rectified passes over between 105° and 110°, the last por- 
tion. only at 136°. The first portion contains in the mean 84-9 per 
eont of carbon, and 14*8 per cent of hydrogen ; it was free from butyl; 
and the density of its vapour was found to be 3*98 ; it is accordingly 
CigHij, mixed with some impurities ( 1 ) ; with bromine it evolves heat, 
forming a hquid of an aromatic odour, CigHjgBrj. 

(l)Tbespec. grav. ofthisbqmdis0’708atl6‘’, as Cahours (Conopt Rend XXXI, 142 j 

vot. ma T 
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Acids in tUe Fat of the Turtle. — Ch. Linck(l) examined the 
fat of a turtle, besides glycerine he found that it contained oleic 
acid, margariqi acid, and a small quantity of the volatile acids of 
buttez’, but no stearic acid. 

sioiia Fatty Acid ill c:aKtor.oii.= — Saalmullcr(2) has examined the 
solid fatty acid of castor-oil, as a sequel to his former investiga- 
tions(3). ‘ lie is of opini(|»n tlfat ^Jiis acid which was called mar- 
garit'ic acid by Bussy and Lecann, differs (in various sorts of 
castor-oil) vvitlz rcgahl to melting-point and composition, and the 
results obtained hy him differ coiisiderably ^frotfi those foianerly 
obtained. IJe has now prepared the acid in question from the deposit, 
formed in castor-oil, Tfy saponifying it, separating the fatty acids, 
dissolving them in \ of alcohol, and V.ooling the solution for some 
time below 0^^, when the solid acy^^ crystallizes, contaminated with 
ricinoleic acid aiuB potjissa, then pres^i^g and repeatedly crystallizing 
from alcohol, to winch a little hydrochloric acid has been added, in 
order to free the fatty acid from the tenaciously adhering alkali. In 
this manner an acid was obtained whose melting-]>oint was 51^, 
remaining unaltered after rerpeated* crystallizations; this acid ciys- 
tallizes from its alcoholic solution in white, round masses, sometimes 
iu white tables; its conqmsition. is, according to Saaliniillcr, 
2 no, Cgijll^-Oo, and that of its salts (the potassa- and the silvex’- 
salt were examined; a baryta-salt of a constant coTn])Osition could 
not be obtained) 2 110, ; the analyses, however, do not 

agree very well, elthor among theniselvcs or Vith the numbers 
required'' by these formuhe. Tlic ether of this acid was prepared 
hy ])assing hydrochloric acid gas into its alcoholic solution; it 
melted at p2^\ The acid itself was decomposed when distilled; the 


Arch. Ph, Nat. XV, fiO) states in nimtticr Ireatisc, in which he discusses the decojjppo- 
sition of the acids CiJ l„(), in general, hy being heated with an excess of alkali. lie com 
inuiiicalcs the following facts in addition to those already mentioned on the decompo- 
sition of zielargonic acid. Caprylie and oenanthylic acids produce likewise, under 
these circumstances, fluid hydrocarbons of the composition CmUm and the jgases 
C4H4, Cp,lT(;, Cj^llj,; ccthalie and inargaric acids behave in a like manner. • i^thal 
yields (like hydrated oxide of amyl, sec this article), at a temperature approach- 
ing to ,red heat, the same products of decomposition. In all these cases pro- 
pylene, CfiH,;, preponderates when ctynpared with C4H4 and CJIg. Cahours also 
draws attention to llofmaiin^s experiments on valeric acid (p. 269), and arrives at 
the general result, that the acids CnITn04, starting from the valeric acid, at a tempera- 
ture necessary for their decomposition hy means of an excess of base, do not produce 

hydrocarbons, Cn analogous to marsh-gas, but that these split, during this 

process, into marsh-gas, hydrogen, and various hydrocarbons Cmllmf whilst acetic 
‘acid, siintfar to benzoic acid and- to the acids homologous with the latter, splits in 
this decomposition, simply into carbonic acid and hydrocarbons. . 

(1) Proceedings of tlie American Association for the Advancement of Science, 2ud 
Meeting, held at Cambridge, 1849, 384. 

(2) Sill. Am. J. [2] VIII, 263. 

(3) Annual Report for 1817 and 1818, I, 432. 
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distillate was yellow, and melted at 54^, and a residue of charcoal 
remained in the retort. 

C:iiliicsc Vc$?ctaY»]c Tallow. — Borck(l) has investigated the Chinese 
vegetable tallow which is obtained from the fruits of Stillbigia sebb 
fera. These fruits contain about 38 per cent kernel, 37 per cent 
shell, and 25 pen* cent layer of tallow. Boiling alcohol extracted 
froni the pounded kernels Go ^)(;r* ceni of a mild, fatty, reddish- 
yellow oil, and from the tallow about 80 \)c.v cent of a fat whose 
melting-point was 40^'; the latter could be raivsed to 18^ by rcerystal- 
lization. This fa*t yielded on saponiiicatfon a fat(#y acid, of the same 
composition as the tallow prc])arcd in China. — l^lie latWu’ tallow had 
a spec. grav. of 0'818, meltc(j at 37®, comihcnced to solidify at 30'^, 
but became completely hard^olily at 22®. It readily dissolved in 
ether, but slightly in cold alcohol; it, however, freely dissolved in 75 
parts of boiling alcohol of 0^.2 sjm^c. grav., and was dejxxsitcd again, 
on cooling in the form of a granular mass, with its inelting-])oint un- 
changed, whilst a liquid fat rcinaiiuxl in solution. By saj)onifying 
with potassa, precipitating the gohition of tlic^soap by means of a 
solution of chloride of sodium, and dTH!om])osing with hjid rochlori(J 
acid, a crystalline acid was obtained, wdtli the melting-point 55®, wbich, 
by repeated crystallizations from a’lcohol, remained constant between 
61® and. 62®. A fluid oleic acid remained dissolved in the alcohol ; 
the fluid obtained in the ])rocess of sa])oniiication tamtaiiied glycerin. 
Borck calls the soliil fatty acid, sfil/istearic acid ; crystnllizcs from 
the alcoholic solution in the form of tabh's ofrtlie lustre of nu)tlicr-of- 
pcarl, is not changed by being heated from 25^® to 300®, and 
volatilizes at a higher temperature undecoin posed ; its coinposition 
was found to be — The mclting-])oint of the tallow brought 

from Cliiiia coidd not be raised by reerj stnilization ; the melting-point 
of the tallow pyrepared from the shells of the fi-nits could be raised to 
48® by rccrystallization from alcohol, and to 60® by reery stall izatitn 
from ether; the fat with the latter nudting- point had tlu^ eomposi- 
tioii 033113^0,^, and is regarded by Borck as stillist(;arin or stilli- 
, stearate of oxide of lipyl (031120, 0.0- — The soda-salt of 

stillistcaric acid was obtained in the form of line crystalline needles; 
the lead-salt melted at 112®; its composition agreed with the formula 
PbO, C3QII29O3, whilst that of the silver-salt agreed better ilith the 
formula AgO, C.,2^f3i03 ; tlic ether-com|)ound medted at 22®, solidi- 
fied in a crystalline form, and volatilized unchanged at a higher 
temperature. 

Action of over-iicatcfi siteaiii on Fats. — In a paper on the applica- 
tion of over-heated steam, Scliarling(S) communicates some stat?- 


(1) J. Pr. Chem. XLIX, 395; Clicm. Gaz. 1850, 309. Thomson and "Wood^s 
investigation of this sidistancc, sec Annual Report for 1819, III, 235. 

(2) J. Pr. Chem. L, 375. 
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mcnts on its action on fats. By treating castor-oil with steam, 
previously i^asscd through a long red-hot tube, twisted in the form 
of a spiral, a adistillate was obtained containing ^ mixture of fatty 
acids, which when spread on bibvdous paper left scales of the 
Instve of mothcr-of-pearl, similar to ricinostearic acid{l). Tallow 
yielded by a similar treatment a solid crystalline mass, chiefly jcon- 
sisting of'magaric acid; this decoiliposition proceeds, however, but 
slowly. The Ibrmationof acryl- compounds, or pyrclaic or sebacic acid, 
could not be observed. Spermaceti, d(‘)gling-train(2) and wax, suffered 
a dcconi])osition siirilar to tltat produced by strong bases; in the dis- 
tillate of waxxBrodic^s ccrotic aei(l(3) was found. 

lleportBsieait of rsUty liils with of l»otassa aiirt Sulphuric 

Acui^ — Arzbiiclier( 1) has investigated tlic deportment of some fatty 
oils when treated with bichromate of potassa and sul])huric acid. Cas- 
tor-oil and ]insc(^d-e)il arc acted upon very dilute mixture ; tallow^ 
olein, pop])y-se(‘.d-oil, stearic acid and rnargaric acid, only 
concentrated one. The first action, on application of heat;" 
most cases violent ; vapours of an acid reaction and a strong 
arc given arid drops of od arc floating on the aqueous distilhi^. 
In the coinmeuccnieut bat little of the acid mixture should be ai^ed^j; 
when afterwards, during the distillation, just so much water is lidded 
as causes the sulphuric acid not to act upon the oil, this is cl^crted 
into a solid black mass, provided a sufficient quantity of chromic acid 
has been present.'* Tlie action on castoi’-oil and poppy-oil was more 
closely investigated. — C.istor-oil ti’catcd in the above manner, with a 
mixture of 4 ])avts of bichromate of potassa, 5 sulphuric acid and 
2 (?) water, yielded an acid aqueous distillate A, with a supernatant 
fluid B. The aqueous, strongly -smelling distillate A, was saturated 
with carbonate of baiyta :\ml distilled, when along with the water 
a neutral oily body, of strong otlour, passed over, -the remaining 
b«ryta-salt was rc]icatcdly crystallized from alcohol, and preWed to 
be oenanthylatc of baryta, BaO, Ci^IIjgO.,. The oily fluid B con- 
tained ocnanthylic acid, and the neutral body already mentioned ; 
this latter was isolated by neutralizing the liquid with soda, dis- 
tilling with water', drying with chloride of calcium and rectifying; 
it then formed a colourless fluid of an acrid taste and peculiar odour, 
little ^lublc in water, but miscjble with alcohol in all proportions ; 
its aqueous solution, heated for some time with nitrate of silver to 
100®, produced a silver-mitTor ; it contained 69'3 per cent of carbon, 
12'0 hydrogen and 18'7 oxygen, corresponding to the formula of the 
aldehyde of valeric acid (CjqHjqOj) ; when heated with an alco- 
holic solution of ^tassa this body was transfoi*med into an acid, 
the silver-salt of Which (obtained in .very small quantities) contained 

(1) Annual Report for 1847 and 1848, 1, 434. (2) Ibid. 437. . (3) Ibid. II, 31. 

(4) Ann. CU. Pharm. LXXIII, 199. 
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from 54’0 to 54*3 per cent of oxide of silver. — Poppy-oil trea,tcd in a 
similar manner with a mixture <5f 4 parts of bichromate of ])otassa, 

5 sulphuric acid and 6 waterj yielded caproic acid And a neutral 
body, agreeing in its properties with that obtained from castor-oil, 
and containing 68-5 per cent of carbon, 11’8 hydrogen and 19‘7 
oxygop,. — Castor-oil yields by the decomposition with bichromate 
of potassa and sulphuric acid nSoi-e acid ])roducts than ])oppy-oil ; 
olein, as obtained in the manufactures of stearic acid, yields an acid 
distillate of a different odour, apj)arently similar to that formed from 
tallow and rape-oll. Linseed-oii is easiest oxyd^aed, and gives also 
an acid distillate of a strong odour. • 

Adipic Acid. — According to a former investigation of Ijaurcnt(l), 
adipic acid, obtained amongst the products of the action of nitric 
acid on oleic acid, would be, in its so-called hydrated state, CgII- 04 , 
in which 1 110 may he replaftid Ijy bases. Accoi’ding to C. Bro- 
mcis(2), it is Cj^Hj^Ogj in which 2 110 can Ixj rejilaccd by bases. 
Laurcnt(3) now states that, according to a recent investigation of 
the baryta^a.lt of this acid, thp composition as fo*i’merIy given by him 
is the correct one ; the formula; of its salts arc : C,.,IIgAj?.,Og J 
CjgHgBaaOs; CiaHgPbgOg; CialTsCajOs-pdllOf C,3nsSr.d;-+2 llO. 

Odmyi.' — Laureut(4) proposes, new formula; fo* the bodies con- 
taining mercury and jilatinum, prepared by And(.'rson(r)), and 
considered by him as compounds of sulphide of odmyi (OgllyS^), as 
agreeing better with the analyses afld tl.c reaethms^ • 

Anderson. Laurent, 

CirJIi6S.,Pt2 CL S, 

Uric Acid. — l)clffs(G) rccoiiimcncls tlie following’ process for the. 
preparation of uric acid from the excrement of serpents : The 
powdered excrement is heated to boiling with an equal w^ught of 
caustic potassa^ and 14 times its wciglit of water; the liot solnticti 
is made to flow^ immediately from the Jilter, into a mixture of 2 parts 
sulphuric acid and 8 tvatci% kept stirred; the uric acid (which is 
deposited less bulky the hotter the mixture is from uhich it separates) 
is decanted and purified by washing. 

Products of Jiecomiiositioii of Uric Acid. — liaurent(7) has pro- 
posed new formulae for several aciejs derived Iroin uric acid; for 

(1) Ann. Ch. Pliys. [2] LXVI, 151 ; Berzelius’ Jaliresbcr. XVllI, 309. 

(2) Ann. Ch. Pharm. XXXV, 105 ; Berzelius’ Jahresber. XXI; S09. 

(3) Compt. Rend. XXXI, 352. ^ 

(4) Compt. Rend. XXXI, 351 ; J. Pr. Chem. LI, 343. 

(5) Annual Report for 1847 and 1848, I, 440. 

(6) Pogg. Ami, LXXXI, 311. 

(7) Compt. Rend. XXXI, 353 ; J. Pr. Chem. LI, 214. Wohler and Liebig^s inves- 
tigation, see Anil. Ch. Pharm. XXVI, 241; Berzelius’ Jahresber, XVIIl, 558 ; 
Schlieper’s investigation, see Ann. Ch. Pharm. LV, 251 ; LVI, 1 ; Berzelius* Jabres- 
ber. XXVI, 874. 
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Products mycomelic acid, Cgll^N^O^ (the formula of Wohler and Liebig 
po““ is CqH^N.O,) ; for hydriluric acid, (Schlicper^s for- 

a^cid!*^ mula, 0121151^3011); for nitro-liydriluric acid, Cgll3(N04)N20io; 
according to which it would be nitro-alloxanic acid (Schlicper^s 
formula, Cgll^NiOn) ; for dilituric acid, Cgll5(N04)N20g, (Schlic- 
per’s formula, CgllNiOg, for the h^othetically anhydrous acidjfr 

Schlieper(l) has givefti the ^formula KO, C(.N2HiOg + IIO, 
CgN2H40g + 4^ no to^ the air-dried potassa-salt of lantanuric acid, 
formed by the oxyda^lion of uric acid by means 9f ferricyanidc qf 
potassium and poti\ssa. L. Giucliii(2) pointed out that the data' 
given by Schlieper show an amount of nitrogen different from that 
which he ado])tcd, and assumes th^e composition K0,CgN2H305 
-pHO, CgNoll-iO^ 4-4 110. Srhlieper now (3) acknowledges an 
error of calctdatiou (which, however, he supposes to have com- 
mitted in a different ])lacc to that ill 1/hich it really occurred) ; he 
corrects, however, at tlie same time, an error in the manuscript of his 
former comniunicatipn, which compensates for the error in calcula- 
tion, and lie adheres, therefore, to his former formula. * 

L. Gmclin(l) has found that, by passing dry ammonia-gas 
over fiindy powdered, dry alloxantin, this substance was moderately 
reddened at the erdinary temperature; at 100*^, it was, however, 
converted into a d(*ep rcHldisli-brown powder of purpuratc of ammonia 
with disengagement of water. 

Hippuric Acur. — Stadcler(5) In no instance obtained from the 
urine of .cows benzoic deid, but always hipjiuric acid, even when the 
urine was cvaj)or/ited at a boiling heat, without the addition of lime. 
The quantity of hijipuric acid amounted to nearly 1*5 per cent. 
A transformation of hi])])uric acid into benzoic acid appeared in 
no instance to take place; qmre hippuric acid coidd be boiled for 
days without suffering decomposition. St adder thinks that Gre- 
{^ory^s(()) method of preparing hipjmric acid offers no advantage 
inasmuch as by boiling the urine wdth milk of lime, brown rcsinouj 
substances arc formed, which render the purification of the hippuric 
acid difficult. 

In hippuric acid (crystallized from chlorinc-water, with w^hicli it 
was treated for the purpose of decolor ization), Daubcr(7) observed 

milk-white rhombic crystals, 00 f* . P 00 . P oo. Principal axis : brachy- 
diagomal : macrodiagoiial«p=l : 0-9760 : 1-1605; whence, in the 

brachydiagonal ♦ principal .section, 00 P : qoP = 99^ 52', P 00 : P 00 
= 98^30'. — Schabus(8) o|j|^ervcd the same combination; he found 

(1) Annual Report for 1847 and 1848, 1, 447. 

(2) Ilandb. der Chemie, 4. Aufl. V, 140, (3) Ann. Ch. Pliarm. LXXIII, 225. 

(4) Handb, der Clicmic, 4. Aufl, V, 319. (5) Ann. Cli. Pharm. LXXVII, 18. 

(6) Annual Report for 1847 and 1818, I, 450. 

(7) Ann. Ch. Pharni. LXXIV, 202. (8) Wien. Acad. Ber. July, 1850, 211. 
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the proportions of the axcs= 1 : 0*9742 : 1-1606, oo P : oo P=99° 59' nif 
P 00 : P oo in the brachydiagonal principal section— 98° 30', P co 
: P 00 in the macrodiagonal principal section = 88° 30*. The crystals 
may show the appearance of the monocliuomctric system by the 

predominance of one face P oo at one end. Toh-rahle easy cleavage 
occurs parallel to OP; spec, gravt — 1^308. — llcinsch(l^ mentions 
a p^i^liar crystallization of hippuric acid, ajiparcntly like octa- 
hedrons, obtained by slow evaporation of the solution.* 

The same clfemist observed that yellow llifjpnrate of lime was 
bleached in a few days by being exposed, whilst Tnoist, to the action of 
the sun's rays. — Hippurate of lime forms, ajcording to Schabus(2), 

crystals of the rhombic systcln, w’ith the faces co P co, oo P oo, P, 

fj P CO P The crystals assume a foliated form by co P oo pre- 
dominating; the pyramidaPiaces •appear in mady cases only on one 
side of the principal axis. Principal axis : macrodiagonal : brachy- 
diagonal = l : 1-9244 : 1-3697 ; the terminal edges of P arc=lll°o 
and 134^ 28'; (Jic lateral (Klg(is = 83^,^ 41'. The crystals possess a 

perfect cleavage parallel to oo P go ; their spec. grav. is 1*318. Twin 

crystals are frequently formed^ connected by the face P oo. 

H. Schwarz(3) has communicated observations on bippuric acid, 
and its products of oxytlution by means of binoxidt* of lead. — 

He accidentally obtained the aimfrphous inodifi(K^ion, first observed 
by Licbig(4), by rccrystallizing bippuric* ether (prepared by dis- 
solving hippuric acid in boiling ideobol, saturating the solution with 
hydrochloric acid gas, and precipitating ivith wateiq from very dilute, 
boiling alcohol, when from the inotln'r-liquor amorjilious hippuric 
acid was deposited in the form of eaulillovei'-lilvc masses which, after 
being dried over sulpbujfic acid, did not lose any more water at 100^, 
and were Ci^UgNO^j. — A solution of equal equivalents of benzoic ^^nd 
liippuric acids, saturated with baryta-water, deposits on (waporation, 
first benzoate of baryta, then hippurate of baryta, aiul at last a double ' 
salt of benzoate and hippurate of baryta, in the form of dull-looking 
masses, which arc, when dried over su]j)hinic acid, BaO, CuiiA 
+ BaO, Cj^IgNOg + S 110 (1110 escape at 100'*). — On decom])osing 
hippuric acid by binoxide of lead, Schwarz found the statements of , 
Fehling(5) on this subject copapletcly verified. He remarks concern- 
ing thebenzaraidc (C^^^ll^NO^) hereby formed, that it ciystallizcs very 
beautifully and pure from a weak animoniacal solution or from very 
dilute potassa, and that it is completely decomposed into benzoic 
acid and ammonia only by very concentrated jpotassa, qv by veryv 

(1) Jahrb. Pr. Pharm. XX, 217. 

(2) Wien. Acad. Ber. July, 1850, 215. 

(3) Ann. Ch. Pharm. LXXV, 190 ; Chem. Gaz. 1850, 469 (in abstr.) 

(4) Ann. Ch. Pharm. LXV, 351. (5) Ibid. XXVlll, 48. 
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protracted boiling with concentrated hydrochloric acid. — When crude 
benzamide, prepared according to Fehhng^s direction, by decom- 
posing hippuri? acid with binoxide of lead, is crystallized from hot 
water, a- silky, erjstalhne mass, nearly insoluble in hot water, is left 
behind, especially when, in the decomposition of the hippurate of 
lead by means of sulphuuc acid, the latter has been used in excess. 
This mass'was soluble in hot<alcohol,'from which it separated again on 
cooling, m the form of fine silky needles. On decoinposmg h|i||)uric 
acid by a cousidciablc amount of binoxide of lead, and a large 
quantity of sulphuric acid, and applying a gentle heat, a copious dis- 
engagement tff caibonic acid ensues, and the whole mass becomes 
solid in consequence of *the formation ^of these silky needles (phos- 
phoric and iiitnc acids act Ide siflphuiic acid). The mass was 
W’ashed with hot water, and the residue boiled with alcohol, when 
the needles united uito bunches separatsi* from the alcoholic solution; 
they weie diitd over suljihiuic acid between bibulous-paper, boiled 
with water, and washed. The substance thus obtained, termed 
ny Schwarz Hippafajffin, has the composition C^jlIgNOg, and is 
formed, aocoiding to him, by the elimination from the hippuric 
acid (Cjf,HgNO^) of C2O , which is faither oxydized to cAibonic acid. 
Hipparajffin melts at about 200 ”,' and solidifies into a crystalline 
mass; when healed mo'c stioiijily, it partly distih unchanged, 
a dark residue being left behind; it burns in the air with a 
luminous, sooty S nc. It is vet/ little soluble in water, and as 
little m ammonia, dilutcdiydiochloiic and sulphuric acids, but easily 
in ether, bom its ^solution m an alcoholic solution of potassa, it is pre- 
cipitated by watei , and when fused with hydiatcd potassa it disengages 
ammonia. Cjmcintiatcd sulplimic and nitiic acids dissolve it without 
change, and water sepaiatcs it again from the solution; fuming mtnc 
acid decomposes it, I'-piciady when heated^ it is not changed by 
bi«lirOmatc of potis>,i and siilphuiic acid, nor by chlorate of potassa 
and hydrochloiic acid. 


Amides, Amldoecii-Acicls and Collatepal Matter. Oxa- 
midc. — Reinar(l) opposes the assumption of amidogenas a proximate 
constituent of oxaraidc (C202N1\,), because concentrated sulphuric 
acid dissolves oxamidc (in the eold) without change. He found that, by 
moderately heating oxamide with potassium, cyanide of potassium is 
formed, and he considers that cyanogen is contained in oxamide ready 
formed ; hp writes, therefore^ its formula CgN-fS IIO. He observes 
that the nitriles of Kolbe and Frankland( 2 ) ^re considered as 

(1) Arch Pharm. [2] LXII, 305. 

(2) Annual Repoit for 1847 and 1848, 1, 456. 
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cyanogeU'Compounds, and he thinks that the amides have a similai; -Aqwngiii; 
constitution; acetamide is oxamide + propionamide, oxamide^ • 

+ C4Hg, &c. • 

Asparagin. — Pasteur(l) found, in contradiction to Piria’8(2), 
statements, that green vetch plants, grown in the light, yield no 
asparagin, whilst he obtained 5 to 6 grms. of asparagin from 1 litre 
of the juice of such plants as had* giwu in a cellar. Tasteur^s 
crystallographic description of asparagin agrees mth that of 
Bernhardi(3) ;^also, according to him, its crystalline form belongs 

to the rhombic system, and shows oo P . 0 B*. m P oo . co P oo 
P P • 

with ^ (00 P : 00 P=129«37'; ^ : 0 P=ill6057'j m P oo : 0 P 

= 1 20® 46') ; so that, when the prism is placed in such a manner that 

P 

the obtuse angle is in front,^fkcc«of appears in front at the upper 

part to the left. Aceording to Bernhardi's description, the opposite 
rhombic sphenoid was observed, with a face in front to the right, 
at the upper part, when the pt-isfh occmiied the same position(4). 

Asparuc Acid. — According to Dessaignes’(5) statement, aspa- 
ragin, in the fermentation induced by casein, is first converted into 
aspartate and then into succinate of ammonia. On heating aspa- 
ragin to 200®, until no farther odour of ammonia is observed, a 
brown, slightly soluble substance ip left, yipldingj*,jvhcn treated with 
hydrochloric acid, aspartic acid, which crygtallizes in short, hard 
prisms. This form is not exhibited by aspartic acid, when prepared 
in the usual manner, and occurs also witli aspartic aCid prepared from 
malic, maleic, or fumaric acids, in the manner above described 
(p. 256). — Dcssaigncs(G) gives the following details respecting 
the formation of aspartic acid from bimalatc of ammonia. Pur- 
suing Piria’s views on the relations between aspartic and malic aci^s 
(Annual Report for 1847 and 1848, II, p. 114), he was induced to 
attempt the preparation of aspartic acid from bimalatc of ammonia. 

On heating this salt in an oil-bath from IGO® to 200®, it swells up, 
whilst water, containing very little ammonia, volatilizes, and a reddish, 
resinous residue, only slightly soluble in boiling water, is left behind. 

By repeatedly washing with hot water, an amorphous, pale, brick- 

^ ^ 

(1) Ann. Ch. Phys. [3] XXXI, 70. 

(2) Annual Report for 1847 and 1848, II, 114. 

(3) Ann. Ch. Pharm, XII, bS, * 

(4;Llf the crystal be developed on one end only, the faces occurring may simply be 
referred to a monoclinometric combination. The.statcmcui (I I. Kopp’j KrystallcA 
graphic, 312) that asparagin crystallizes in the monoclinometric system, orginates from 
the examination of such prystals. On assuming these crystals to belong to the rhombic 
system, the hemihedral foces appear in the manner stated by Paste ui. 

(5) Loc. cit. p. 256. 

. (6) Compt. Rend. XXX, 324; Instit. 1850, 92 ; J. Pharm. [3] XVII, 349; Laur. 
and Gerh. C. R. 1850, 162; J. Pr. Chem. L. 289. 
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Aspartic^ coloured powder, of an earthy taste, is obtained, which is a new 
nitrogenous acid, differing from aspartic acid, soluble in hot concen- 
trated acids, and separated again, unchanged, from those solutions by 
water. ^This substance, however, is transformed, when heated for 
from five to six hours with nitric or hydrochloric acids ; addition of 
water then produces no longer a precipitation. On evaporation, a 
brown, cr;]^stalline, very acidivcsidue^s left, which (when hydrochloric 
acid has been used) is a compound of hydrochloric acid with an 
organic substance, and may be obtained ni colourless crystals, if 
treated with charcoal. This compound was dissolved in a consider- 
able quantity, of hot water, one half of the substance carefully neutra- 
lized with ammonia, and^the other half pdded, when aspartic acid crys- 
tallized on cooling, in the form of th\3 above-mentioned short prisms. 
The acid thus crystallized has the same composition as the common 
aspartic acid, and^ the salts of both p.^sscss similar form and com- 
position. — Dcssaigrics has not communicated the •analytical proofs 
of his statements. — J. Wolff(l) has confirmed Dessaignes^ state- 
ments, by repeating these experinipnts with bimalate of ammonia. 
Wolff found the body — which boiling water extracts from the resi- 
due of the heated ammonia-salt, mid which separates on the cooling 
of the w^ashing water, or immediately w hen acids are added to it — 
to contain 50'1 per cent of carbon, 4-1 of hydrogen, 12*2 of nitrogen, 
33’6 of oxygen, approximately corresponding to the formula CgllgNO^, 
whence, on hcatiuj^-bimakite of ahnnonia, a larger quantity of water 
escapes than is requisiJic for the formation of aspartic acid. He 
observed that, pu boiling the above residue with nitric acid*, a 
chemical combination of aspartic acid with nitric acid is also formed, 
which may,.. be obtained crystallized by a careful expulsion, in the 
water-bath, of the excess of nitric acid. From the solution of this 


compound, aspartic acid may be obtained, either after the method of 
Bessaignes or by neutralizing it with lime, precipitating the 
aspartate of lime with alcohol, and decomposing the lime-salts by 
means of oxalic acid. The composition of the aspartic acid thus 
obtained, air-dried, corresponded to the formula Cj^H^NOg; the 
amount of baryta in the baryta-salts, dried at 120^, to the formula 


BaO, CglIgNOy ; the amount of silver of the silver-salt, dried at 100% 
to the formula 2 AgO, CgH^NCL. 

Etiiamiiic-Suiiiiiuric Acid.— ^t rocker (2) has discovered a new 


conjugate sulphuric acid, which he calls Ethamine-sulphuric acid. 
The ammonia-salt of this acid is obtained in foliated crystals, when, 
dry anynoniacal gas is passed into neutral sulphate of oxi^ of 
£t%l (Gained, according^to Wetherill(3), from anhydrous sul- 


(1) Ann. Ch. Pharm. LXXV, 293. 

(2) Ann. Ch. Pharm. LXXV, 46 ; Compt. Rend. XXXI, 206. 

(3) Annual Report for 1847 and 18^8, 11^ 20. 
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phuric acid and ether) ; and the aleoholic or aqueous solution of the KthamJne- 
product, at first liqftld, is evaporated over sulphuric -acid. This salt -“ac!*d 
deliquesces in moist air, is soluble in alcohol,’ but not in ether; 
it melts readily below 100°, and burns, when strongly heated, with a 
feeble luminous flame, and the odour of sulphide of ethyl. Its solu- 
tions possess an insipid taste; they do not act upon vegetable 
colours, and arc not precipitated Tby itietallic salts. Polassa, soda 
and baryta disengage from it, even whilst cold, apimonia, with 
formation of the cthamine-sulphatc of the ba^ added. With nitric 
acid and chloride of barium, a precipitate of* sulphate of baiyta 
is formed, but only after protracted boiling^ this is more readily and 
completely effected by evaporating with an excess of baryta-water. 

The analysis of the auimonia-s'alt, dried over sulphuric acid, led to 
the formula CjgIl23NO^ 4 SO3 + NH3, whence its formation may be 
explained by the cquation^r 4 (Ojll^O, SO3) -f 5# NIl3 = Ci5ll23NOj, 
4S03-fNIl3. Bichloride of platinum precipitates only one half of its 
mitrogen in the form of ammonio-chloridc of platinum, the other 
half of the nitrogen is confainfd in^thc acid. On evaporating in 
the water-bath aa alcoholic solution, containing bichloride of pla- 
tinum in excess, brilliant golden tables of chloride o£ platinum and 
cthylamine arc gradually deposited. On licating the moist ammonia- 
' salt to 100°, it becomes acid, and then contains free sulphuric acid. 
Ethamino- sulphate of lead is obtained in needle-shaped crystals, by 
boiling the ammonia-salt with protoxide of Icad^'^lnd evapor-ating the 
isolution, after being freed from the excess of protoxide of lead by means . 
of carbonic acid. The free acid, ])rcparcd by deccwnposing the lead- 
salt with sulphuretted hydrogen, is decom])Oscd on boiling; sulphuric 
acid being set free. The baryta-salt is easily soluble, awd crystallizes 
with difficulty. • 

On being heated with acids, etbaniine-sulphnric acid splits into 
ethylamine, free sulphuric acid and other ])rodncts, not farther 
investigated by Strecker, amongst which, in addition to alcohol, 
cthionic acid might occur, according to the equation : 

Etliamiiie-sulpburic acid Ethylamine Ethionic acid 

C,6ll33N04, 4SO,+ 4lIO = C.II.N + 2 803-1-2 C,n,,0, -1-2(110,803). 

When the aeid is boiled with potassa, ethylamine is formed, which 
distils over. • 

'Nitroputaiimide. — On adding, according to Laurent(l), a little 
nitric acid to nitrophtalatc of ammonia an acid salt is precipitated, 
■containing NlIa-^CigHg (NO^) Og-f 4 HO ; this salt loses wa^r when 
heated to ineipient fusion, and is thus converted into njtrophtaji- 
mide, Ciell, (NO.) NO.. ,, ’ , . . .. 

suipiiaiiiiic Add. — On successively treating benzol with nitric acidj 
sulphuretted hydrogen and sulphuric acid, sulphanilic acid is formed. 


(1) Compt. Rend, XXXI, 539; J. Pr, Cliem. LII, 60. 
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This acid may also be prepared, according to Laurent(l), in the 
following manner. Sulphobenzolic acid is boilid,with nitric acid, 
when nitrosulphobenzolic acid is. formed, the ammonia-salt of which 
containsy NH3-I-C13H5 (NOJ, 2SO3, and yields, on being treated 
\fith snlphuretted hydrogen, sulphanilate of ammonia. 

Carbaniuc Acid. — Chancel(2)_ has communicated the following re- 
searches on the carbauilates <f)f oxide'-' of ethyl, and of oxide of methyl. 
Just as nitrob,enzamide is eonverted into carbanilamide(3), under the 
influence of sulphuretted hydrogen, or sulphide of ammonium, so is 
nitrobenzoate of oxii^ of ethyl converted into carbanilate of oxide of 
ethyl under tke same circumstances, C,gHijN04=C4H50, C14H6NO3 : 

C4II5O, Ci,Il 4 (N 0 j )03 + 6 HS = C4HiO, Ci.HaNOs + 4 IIO + 6 S. 

The same difference of composition exists bctw'een carbanilate of 
oxide of ethyl and urethane, as between aniline and ammonia j 
Chancel designates carbanilate of oxitM of ethyl as carbanilethane. 
In oi'der to prepare it, nitrobenzoate of ethyl is dissolved in 
alcohol, and a small quantity of sulphide of ammonium added f.- 
sulphur is precipitated, and .after 'the action is completed (which 
soon occurs on the application of a moderate heat^thc carbanilate of 
oxide of ethyhds precipitated hy water in the form of a heavy, almost 
colourless oil, which is purified by repeatedly dissolving it in alcohol,^ 
and afterwards prccijiitating with water. The alcoholic solution 
yields, on being treated with potassa, carbanilate of potassa and 
alcohol, and with ainmonia, carbanilamidc and alcohol. — Cai’banilate 
of methyl, CjgH^N04=CoH30, Cj4lIgN03 (carbanimethylane), pre- 
pared in a like 'manner from nitrobenzoate of oxide of met%l, is 
also an oily fluid of greater s])ec. grav. than water, and its deport- 
ment entirely corresponds to that of carbanilate of ethyl. 


Orgranlc Rases. Quinine. — Ch. Linck(4) has found that the suU 
phate of quinine of commerce ])osscsses the fonnula 2 CjoIIigNOj, 
HO, SOg-f 4 HO (9'8 per centTof sulphuric acid, and 8’4 per cent of 
water of crystallization j) the 4 equivs. HO escape at 130®. He is of 
opinion that the purity of the commercial article may be judged 
by simply determining the amount of sulphuric acid. This, however, 
is not quite correct ; for, abstra6ting from the circumstance that the 
most frequent adulteration of the officinal quinine salt consists in an 
admixture of sulphate of cinchonine^ there exist — as shown by the 


(1) Compt. Rend. XXXI, 538 ; J. Pr. Ch^. LII, 59. 

(2) Compt. Rend. XXX, 751 ; Instit. 185^, 186. Preliminary notice, Annud Report 
for 1849, III, 245. 

(3) Annual Report for 1849, III, 245. 

(4) Proceedings of the American Association, 2n'd meeting, held at Cambridge, 1849, 



ORGANIC BASES. 


285 

expeximents of Baup and Van Heijningen(l) — compounds of 
sulphuric acid and quinine with different amounts of water. 

G. W. Elderhorst(2) has prepared a senes of salts of organic 
bases not hitherto known, and has partly subjected tfiem to analysis j 
the results obtained by him arc given under the individual bases. — 
A solution of quinine lu hydrofluoric acid is converted, Ihit only on 
evaporation, into a mass of dne,* del^ucscent needles, 'concentn- 
cally arranged {hydroftmrate of quinine), which are, very readily 
soluble in alcohol. — Urate of quinine cannot be obtained in a crystal- 
line form; the aqueous solution obtained by filing an excess of 
quinine with unc acid dries up into a white, foliated, amorphous 
mass. — Cy anur ate of quinine 1 % white, amorphous, not ciystalhzable 
from either water or alcohol. * * 

On treating, according to F. L. Winckler(3), a solution of 
1 cqmv. of hydrochlorate ^f quMiinc with 4 crjuivs. of iodide of 
potassium, a resinous compound, poisistcfft in the an, is obtained, 
which, as Winckler sujiposes, does not consist of iodine and 
quinine, but is hydriodate of^ quinine. Wnickler found in it 
28 4 per cent of lodihe. 'flic foimula 2*0 HI requires 

.28*1 per cent. 

Quinoidinc. — R. Lehmann(l) ’examined several kinds of quinoi- 
dme, which wcic adulteiatcd to the amount of \ then weight with 
the sulphates of potassa, soda and lime, and with copper, &c. — 
Volland(5) found in one sample flpwaids of >3, 'Ovcrbeck(6) from 
20 to 40, and Wesscl(7) 6tpei cent of colophony; Walpcrt(8) 
found qumoidine adulteiatcd wildi 7 5 pei, cent of , the eaibonates of 
brae and magnesia, &c. ’’ 

Cinchonine. — Illasiwctz(9) has made a new ini estigatipn regarding 
the composition of cinclioiune. He found thateomineieial cinchonine 
usually contained, m addition to a bi own basic icsin, a ceitain amount 
of that modification of quinine (/3 quinine C2olli2^02)^ which Vita 
Heijningcn(lO) has shown to be a constituent of qumoidmc. 
Hlasiwetz proposed to call it cinchotmc. Puic cinchonine is 
obtained by fractional crystallization from alcohol when it i8 first 
deposited, whilst cinchotmc remains m the mothcr-hquor. Cmcho- 
nme crystallizes in moderately large, biilhant pi isms, pretty easily 
scfiuble m alcohol ; when heated by itself it partially sublimes in 
’(Voblly crystals; m a current of hydrogen, or amnioniacal gas, 

(1) Annual Report tor 1849, 111, 255. 

(2) Ann Ch Phar n LXXIV. 77 , Chem. Gaz 1550, 327 . 

(3) Jahrb. Pr Pharm XX, 321. (4) Arch. Pharm [2] LXI, 132. 

(6) Arch Pharm [2] LXI, 136. (6) Ibid 304. 

(7) Ibid. 306. (8) Ibid 308. 

(9) Wien Acad. Ber. January, 1850, 9 , March, 267 , Ann. Ch. Pharm. LXXVII, 

49 ; J. Pr. Chem LI, 409 * 

(10) Annual Report for 1849, III, 255. 
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brilliant prisms, upwards of an inch in length, are obtained. Cin- 
chotine is deposited from the alcoholic mother-liquor, and especially 
from ether — in jvhich it is very soluble — in the form of very large rhom- 
boidal crystals *of diamond lustre, which melt, on heating, into an 
opaque amorphous mass, and are not sublimable either by themselves, 
or in.^ curtent of hydrogen or ammonia. 

iilasiw^etz confirms the^i formula CooHj'gNO, or perhaps more 
correctly for pure cinchonine. Ten ultimate analyses 

yielded numbers in which the carbon varied only between 77’7S 
and 78'34 per cent^ tlic hydrogen between 7’65 arid 7’80 per cent. 
The former formula*^ requires 77‘93 ])er cent of carbon and 7*79 per 
cent of hydrogen, the latWr 78‘18 and 7‘49. A platinum double-salt, 
corresponding to these formula, is 'obtained only when the light 
yellow precipitate formed at first (giving numbers corresponding to 
Laurent's d’ormuln) is dissolvecU in filter by protracted boiling, 
when, on cooling, the pute compound is deposited in the form of a 
.vhitish pulverulent precipitale. By oxydiziug agents, such as 
chlorine, nitric acid,* terchloride o^ phosphorus, acid bichloride of 
platinum, permanganatc*of polassa, binoxide of manganese and sul- 
phuric acid, aS well as by cmulsiu in a state of fermentation, cineho-, 
nine suffei’s no change, according to .the experiments of Hlasiwetz. 

A solution of newly precipitated cinchonine in dilute hydrofluoric 
acid yields, according to Elderhorst(l), on evaporation hydrojluorate 
of cinchonine in colourless prisms^ belonging to the trimeti’ic system ; 
they are four-sided prisms, with a rhomboidal transverse section, and 
pointed by four-yded pyramids. When heated to 100° they become 
milk-w'hite, and at a higher heat, previous to decomposition, purple. 
The analysis nearly corresponds to the formula CgoHj^NO, IIFl. 
This salt also crystallizes frojna dilute alcohol. — By mixing sulphate 
of cinchonine with a cold solution of bichromate of potassa, chromate qf 
cinchonine is obtained, in the form of a yellow, amorphous precipitate, 
and after having been left standing for some time also in prismatic 
crystals. This compound melts, when heated in water and alcohol, 
into a tough yellowish-brown mass. — On heating to boiling, for some 
time, uric acid and an excess of newly precipitated cinchonine, with 
a considerable quantity of water, and filtering whilst hot, urate fif 
cinchonine crystallizes in prisnp of ^ to i of an inch in Icn^h, 
amongst which many twin crystals, like harmotomc, may be obserwd. 
This salt is soluble with difl&cijjty in water, alcohol and ether. On 
drying, the crystals become opaque, and disintegrate injbo a powder 
which is at first white, then of a beautiful sulphur colour, whilst in 
the crystbls a continuous motion ensues, visible under the microscope, 
and in larger masses to the naked eye. The crystals are thus trans- 
formed into innumerable little crystals, probaWy of another form. 

(1) Loc. cit, p. 285. 
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The salt, when dried in the air, is composed according to the formula 
O 20 HJ 2 NO, II0 + C5HNg02 + 4H0; it loses the 4 equivs. of HO 
■ (15i‘49 per cent calculated, 13*73 per cent found) at J00°. — A solu- 
tion of parabanic acid, saturated with an excess of cinchonine at a 
boiling heat, dries up into a yellowish transparent mass of oxalurate 
of cinchonine, which gradually becomes white and crystalline. Hydro- 
chloric acid separates fi©m it puherdlcntoxalijric acid, which dissolves 
on boiling, with formation of oxalic acid. — On dissolving newly pre- 
cipitated cinchonine in a saturated, boiling solution of cyanuric acid, 
cyanurate of cittchomne crystalh/cs in flat, four-sided, oblique prisms, 
soluble With difficulty 111 water, insoluble in alcofiol and«ether. They 
contain ejanuric acid and cinchonine, and* lose at 100° 17*79 per 
cent of water; he.ited beyond'l<it)0° they arc decomposed. — Hippurate 
of chichomne is not ci’ystallizablc ; its solution gradually solidifies 
into an amorphous, compact tran^arent mass. • 

Qulnidlnc — Winckler(l) describes a bark given to him by 
Zimmer, and obtained fiom London, under the name of ''Quina 
of Maracaibo it contains, according to his iiA cstigation, quinovate 
of quinidme, along with a "peculiar 'yellow eolouiiiig matter, not 
changed by sesquichloiidc of iron, a considerable quantity of quinate 
of lime, a very small amount pf'quino-tannic acid, and no quina- 
icd. 

morphine — Bley(3) ha‘ shown that amraal-charcoal cannot be 
used for examining opium in reftfence to its ai..ount of morphine, 
inasmuch as 5 ozs. of the charcoal were nocessaiy in order to pre- 
cipitate all the basis from 1 oz. oi o])iuiii, and the large quantity of 
alcohol required, extracted a very highly coloured salt of the basis. 

According to Th. Wcitheini(3) 11101 plan c yields, w^ith hjdratcd 
potassa, at 300° a distillate which coiit.iins iiiethylainiuc, C^H^N. 

A solution of 130 parts of acetate of iiiorphiiie, mixed with 60 parts 
of iodide of potassium yields, according to W iueklcr(4), hydnodate^f 
morphine (by Wincklcr considered as iodide of morphine), m the form 
of brilliant, four-sided prisms, sniiilar to sulphate of quinine. This 
salt contains, according to his analysis, 28*6 per cent ot iodine. The’ 
formula C 5 j,HjgNOg, HI requires 30*7 per cent of iodine; the same, 
with 3 equivs. of water, 28 8 per cent. 

Hydroflmrate of morphine crystallizes, according to Elder- 
hor8t(6), in colourless, four-sided pi isms, one inch in length, only 
slightly soluble in water, and insoluble in alcohol and ether. — On 
heating unc acid with morphine to boiling, and filtering whilst hot, 
urate of morphine crystallizes in short, brownish prisms, concentri- 


(1) Repert Pbarm. [3] V, 194. 

(2) Arch. Pharm. [2] LXII, 162. 

(3) Wien. Acad. Bcr. January, 1830, 33, Ann. Ch. Pharm. LXXIII, 210; Chem. 

Gaz. 1850, 142 • 

(4) Loc. p. 285 ( 5 ; Ibid p. 285. 
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dodtfne. cally groaped, which cannot be 'recrystalUzed without undergoing 
decomposition.-—C'ya««m/e of morphine forms colourless, marrow, ^ 
concentrically grouped prisms, 4 inch in length, which, on being* 
rebrystallized, are transformed into a white, amorphous mass. It 
contains always crystals of free cyanuric acid, even when an excess 
of basis has been used . — Hippurate of morphine does not appear to 
be crystallizable. A sqj^tioi^ of moiphine ia hippuric acid solidifies, 
on evaporation to dryness, into a solid, transparent, amorphous mass. 

, Codeine. — ^th. Anderson(l) has established the formula of codeine 

by an extensive and elaborate investigation of this base- and some of 
its dernativas. It is and codeine contains therefore 

CgHg more than morphine, Cg^Il^gNOg. Anderson^s analyses, dud 
the former analyses of other chemists (recalculated for the atomic 
weight of carbon now adopted), give for the composition of anhydrous" 
codeine : > • n. 
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36^21 
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71*91 

72*02 

72*09 
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72*93 
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73*27 

72-10 

72*24 

H 

7*05 

7*04 

7*14 

710 7-19 

7*23 » 

r*23 

7*25 

7-17 

7*02 

N 

4*41 

4*60 

^•50 

4.89 

4.89 

4*82 

ft 

ff 

4*68 

0 

16*63 

16*34 

f?*27 

„ 14-61 

14*95 

t4*77 

ft 

ft 

16*06 


Codeine crystallized from water op aqueous ether contains 2 equivs. 
of water =. 5*07 (found 5*06) per cent. It crystallizes, according to 
W. II. Miller’s determination, in the rhombic system.; when 

crystallized from alcohol in the combinations oo P . 0 P . P oo . I^oo , 

o w 

and in 00 P . P CO . 4 P 00 when ciystallizcd from water. — oc P : oo P = 

87M0'; Poo:OP = 141o 37'; P oo : 0 P = U0'’ 23'; 4Poo:OP= 
157" 25' ; cleavage parallel to 0 P. It is a powerful base which 
renders reddened litmus blub and precipitates the oxides of lead, 
copper, iron, cobalt, nickel and other metals from their solution; it 
iS^ precipitated from its suits by potassa ; in every instance, however, 
a certain’ quantity of codeine remains in solution, even when a 
, considerable excess of alkali has been used; ammonia also precipitates 
codeine, but only slowly, and in small transparent crystals; it is 
not more soluble in concentrated ammonia than in water, 1 part 
requiring 68 parts. With regard to the preparation of codeine, 
Anderson mentions, that it is advantageous to evaporate first thq 
mother-liquor, after precipitating the morphine by ammonia, (whereby 
the-greater part of the chloride of ammonium remains in solution), to 
recrystallize the crystals thus obtained, and then to decompose, with 
pbtassa. Codeine is separated in the form of an oil gradually becoming 
solid and crystalline, of Which more is obtained on evaporation; 
ultimately morphine crystallizes from the alkaline mother-liquor in 

(1) Edinb. Trans. XX, Part 1, 57 ; Chem. Gaz. 1851, 41, 68 ; Ann. Ch. Phafad. LXXVII, 
341 ; Lawr. and Oerb. C. R. 1850, 321. 
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the form of silky needles, which morphing however, did not exist in 
the solution as a double salt with codeine, as was formerly supposed, 
because by successive crystallizations hydrochlorate of codeine, free from 
morphine, may be obtained from the mother-li<^uor containing sal* 
ammoniac. — ^The codeine precipitated by potassa is purified by redis- 
solving in hydrochloric, acid, boiling with ajiimal charcoal, precipitating 
by potassa slightly in excess, and redijsolving in ether eontaiuing 
water, but being free from alcohol. 

Hydrochlorate of codeine, CggHgiNOg, HCr+4HO,*is deposited 
from the hydrocBloric solution of the base in tffe form of short, star- 
like grouped needles, which appear under the microscope^s four-sided 
prisma with 2 edges bevelled. It dissolves in 20 parts of water 
at 33®, and in less than its ow^ -weight of water at 100 ®. Tiie salt, 
with 4 equivs. HO, dried in the air, loses 1 equiv. of HO at 100 ® 
and the other 3 equivs. at 2 ^ 0 ® with a portion of 4;he acid. — Hydrio- 
date of codeine, CggHg^NOg, HJ-l-2 HO (at 100 ®) crystallizes in long 
slender needles, soluble in about 60 parts of cold, but much more 
readily in hot water . — Sulphate of codeine, WiNOg, HO, SOg + 
6 HO, crystallizes in radiafed, long* needles, or by spontweous 
evaporation in flat, four-sided prisms (according to W. H. Muler^s 

determination in the rhombic combination ooP.Pco.coPoo, where 
ooP:ooP=151® 12', oof 00 : Poo =11 3® 45', Poo; Poo =133® 30', 

00 f 00 : 00 P =104® 24', cleavage paAllel to oo Poo ), soluble in 30 parts 
of cold, more readily in hot water. — Nitrate»of codeine, CggHj^NOg, 
HO, NOg, is obtained when nitnc acid of 1*060 spec. grav. is added 
to powdered codeine, an excess of acid being carefully avoided ; it is 
readily soluble in hot water, and is deposited from it in the form of 
small prismatic crystals . — Phosphate of codeine, CggHgiNCfg, HO,2HO, 
POg -f 3 HO, is precipitated by alcohol as a crystalline powder from a 
concentrated solution of codeine in phosphoric acid . — Oxalate ef 
codeine, CggHgjNOg, HO, C 2 O 3 + 3 HO, crystallizes in short prisms, 
soluble in 30 parts of water, at 33®, in J part at 100®. — Hydrostdpho- 
cyanate of codeinx, CggHgjNOg, HCgNSg-f HO, separates in the form 
of radiated needles on adding sulphocyanide of potassium to hydro- 
chlorate of codeine . — Bichlotide of platinum and codeine, 
HCl,PtCljj,-|-4 HO, is a pale yellow, pulverulent precipitate, gradually 
becoming darker and crystalline, somble in hot water, with partial 
decomposition, especially when an excess of bichloride of platinum is 
present. The salt, when air-dried, loses at 100 ® 3 equivs. of water, 
the fourth at 121 ®, with partial decomposition. — Codeine gives with 
protochloride of mercury a white, crystalline compound, soluble iR 
Wlii^ yrater and in alcohol, and with chloride of palladium a yellow 
pi^pitste ; chromate of codeine forms yellow needles ; hydrocyattate 
ai^J^asbrate of codeine are not crystallizable. 
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Amorphons Codeine. — A solution of codeine in an excess of 
moderately concentrated sulphuric acid becomes dark when heated 
for some timei:> and yields then with carbonate of soda a grey pre- ‘ 
cipitate of amorphous codeine, which is not the case with salts of 
codeine. After being washed with water, dissolved in alcohol and' 
. reprecipitated by water, a greyish-green powder is obtained which is 
insoluble in water, but readily soluble in alcohol and from which it 
is again precipitated by ether. At 100** it melts into a resinous mass. 
It forms amorphous salts with acids. By a continued action of 
sulphuric acid on oodeine, a dark-grfien compound is formed which 
contains sulphur, and corresponds to sulpho-morphide or sulphp- 
narcotide. 

Nitro-cofteine. — ^By the action of strong nitric acid on codeine, a 
yellow, resinous acid, soluble in alcoholic fluids with a red colour, is 
formed, which has as yet not becn.farthe!" investigated by Anderson. 
When, however, finely-powdered codeine is put into nitric acid of 
I’OCO spec. grav. and heated, but not to boiling, until a precipitate is 
produced by ammonia!, which precipitate does not increase in successive 
trials^ the liquid holds in solution a nitro-base, nitro-codeine, pre- 
cipitable on neutralization with ammonia in the form of silvery, 
slightly yellow laminae. In this operation, which lasts only a few 
minutes, none of the red vapours always accompanying the formation 
of the resinous acid are given oflF. Nitro-codeine is purified by 
dissolving it in hydrochloric acid, boiling with animal charcoal, 
precipitating with ammonia, and recrystallizing from 'weak alcohol or 
from alcohol and ether. It is with difficulty soluble in hot water and 
in ether, but reaclily in boiling alcohol ; the solutions of its salts are 
neutral; pot^ssa and ammonia precipitate the base in the form of a crys- 
talline powder. The analysis led to the formula (NOJ no,.- 

Hydrochlorate of nitro-codeine is not crystallizable ; the sulphate, 
OggHgo (NO 4 ) NOg, no, SO 3 , is readily soluble in hot water, and 
ciystallizes in short, radiated needles, the ooralate in yellow, short 
prisms. The platinum-salt, insoluble in water and alcohol, is 
Cggllgo (NO 4 ) NOg, HCl, PtCl 2 -f -4 HO. — On heating an alcoholic 
solution of nitro-codeine with sulphide of ammonium, sulphur is 
deposited, and the dark liquid yields then, with ammonia, a brown 
amorphous precipitate of a new base, having a difierent deportment 
from that of nitro-codeine. Anderson supposes it to be CggHjjNgOg. 

Bromo-codeine. — Finely-powdered codeine dissolves in bromine- 
water, when gradually .added, with a peculiar red colour; ammo- 
nia precipitates from the solution bromo-codeine, containing codeipe, 
fti the form of a white powder, scarcely soluble in cold water, 
and which is purified by dissolving it in hydrochloric acid, pepre- 
cipitating with ammonia and recrystallizing from alcohol mixed^^ith 
its own bulk of water. The bpse is scarcely soluble in ether/ 4dd 
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when dried at 100® has the Formula CggHjoBrNOg ; under circum- 
stances not as yet ascertained, it takes up sometimes i eqniv. of 
HO (2’32 per cent), sometimes 3 equivs. (6’66 pef cent). — Hydro- 
cMorate of bromo-codeine crystallizes in radiated needles j t^ hydro- 
bromate, CggHgoBrNOg, HBr-|-2 HO, in small prisms, readily soluble 
in hot water} the platinum-salt, (^ggH^gBrNOg, HCl, PtCl^, is a pale 
yellow powder, insoluble in wafbr and in alcohol. 

Triliromo-codelne. — By the continued ac^on of an excess of bro- 
mine-water on^ bromo-codeine a pale yellow, (^t last constant precipi- 
tate of hydrobromate of tribromo-codeine is fqrmed, from which the 
base is separated by washing with water, dissolving irt dilute hydro- 
chloric acid and precipitating with ammonia. By adding water to its 
alcoholic solution, it is obtaihed as an amorphous powder; this is 
grey when dried, insoluble in water and ether, but readily soluble in 
alcohol. On being dissolved in ‘hot hydrochlofic acid, it appears to 
undergo partial decomposition. The analysis of tribromo-codeine 
leads to the formula CggllmBrgNOg. The sj,lts of this very feeble 
base are all very slightly solyble.in water and are amorphous. For the 
hydirobromatc of .tribromo-codeine, as it is formed when preparing 
this base, Anderson found the formula 2 (CggHjaBr^NOg) + 3 HBr; 
the platinum-salt, Cggll^gBrg^fOg, HCl, PtClg, is a brownish-yellow 
powder, soluble in water and alcohol. 

Ctaloro-codelne. — On treating |in aqueous solution of codeine with 
chlorine, a deep brown, almost black fluid is obtained, from which 
ammonia precipitates an amorphous, rcsindlis base. The preparation 
of chloro -codeine succeeds better on application of^chlorate of potassa. 
To a solution of codeine in an excess of dilute hydrochloric acid, 
heated to 60® or 70®, chlorate of potassa is gradually <addcd, until a 
precipitate is produced in the solution by ammonia, when on adding an 
excess of ammonia chloro-codeine is precipitated in the form of 
talline, generally somewhat yellow powder. It is purified like 
codeine, which it resembles in every respect. Anderson found 
the formula of the crystallized base to be C3gH2oClN08 + 3 HO. The 
sulphate contains 4 equivs of water of crystallization (1). 


(1) A compound of iodine and codeine is obtained, according to Anderson (Edinb. 
New Philos. Journ. L, 103), by dissolving equal weights of iodine and codeine in the 
least possible quantity of alcohol and allowing it to stand, when this hne compound is 
deposited in the form of small crystals ; these are beautifully ruby-coloured in transmitted 
light, and in reflected light deep violet, and possess a lustre like diamond, which is 
almost metallic in strong light (Haidinger’s description of the triclinometric form 
and the optical deportment of these crystals, for which he proposes the name of Ander- 
sonite^ see Pogg. Ann. LXXX, 553). This compound is insoluble in watgr and in ether, 
but soluble in alcohol, with a reddish-brown colour ; it is dissolved by sulphuric acid, 
with a deep brown colour, on heating ; by nitric acid it is but slowly attacked ; boiling 
solution of potassa dissolves the iodine and leaves the codeine behind. On passing 
sulphuretted hydrogen through the solution, sulphur is precipitated, and from the acid 
liquotr, coloiirless iodate of codeine crystalllfces on cooling. Nitrate of silver precipitates 
instantaneously iodide of silver ; the entire amount of iodine is, however, not separated 
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Dicyano>codeine. — Cyanogen-gas is readily absorbed by a saturated 
solution of codeine in alcohol; the liquid at first yellow, then brown, 
gradually assumes the odour of hydrocyanic acid, and then deposits 
crystals^the quantity of which increases on continuing the introduc- 
tion of ^anogen. They are purified by recrystallization from a mix-, 
ture of alcohol and ether, after having passed cyanogen-gas through 
the solution in order to remove some fodeine. Dicyano-codeine thus 
obtained forms brilliant, six-sided laminae; its solution in aqueous 
alcohol is decomposed pn evaporation, crystals of codeine remaining 
behind. Acids also Recompose it very’ speedily ; potassa then disen- 
gages ammonia, and, afteij a while, hydrocyanic acid. Analysis gave 
the formula C^oIIgjNgOg = Og^ 2 C 2 N. 

Decomposition of Codeine l>y the Alkdlles. — On heating codeine with 
4 or 5 parts of potassa- or soda-lime in an oil-bath to from 120® to 
175®, ammonia and an aqueous liquid*of a p, ouliarly pungent odour are 
given off, from which potassa separates in addition to ammonia and 
a very small quantity of a crystalline basic body, two volatile bases, a 
gaseous one, viz. : metlfiylamine auA pn pily one which Anderson 
recognized as propylamine (mctacetamine). He separated them for 
the purpose of analysis by saturating the alkaline liquid with hydro- 
chloric acid, evaporating to dryness and treating with absolute 
alcohol, when sal-ammoniac was left nndissolved. The filtrate was 
then mixed with an alcoholic solutjon of bichloride of platinum and 
the precipitated double-salts dissolved in hot absolute alcohol to 
which a little water had been added. On cooling, bichloride of plati- 
num and methylanjinc was deposited. By addition of ether, to the 
evaporated mother-liquor, bichloride of platinum and propylamine was 
separated, which is easily reciystallized from water. The contents of 
the retort are of the colour of cinnamon and dissolve in water with 
a dark colour ; acids precipitate from this solution a brown, amor- 
phous, still nitrogenous body, not farther examined by Anderson. 
— The acid formed by the action of nitric acid and codeine, which 
is insoluble in water, as well as the analogous product of decompo- 
sition of narcotine by nitric acid, yield on being boiled with potassa 
a volatile base in considerable quantity, which, according to a prelimi- 
nary notice of Anderson(l), is only methylamine. Morphine, strych- 
nine, piperinc and nicotine, when^ treated first with nitric acid and 
then with potassa, produce also volatile bases, a closer investiga- 
tion of which, by Anderson, may be expected. 


in tMs way (of 56 per cent only 42 to 43 j^r cent). The analyse! made by Anderson 
lead to the formula CagHjiNOg + J 3 . The iodine was determined by igniting the com- 
pound with carbonate of potassa, because a loss of iodine was occasioned in evttj 
instance when quicklime was used. Anderson terms this compound Trt-iodo-codeiiM. 

( 1 ) Ann. Ch. Pharm. LXXV, 80 ; ComptJRend. XXXI, 136 5 Arch. Ph. Nat. XV, 64 ; 
Chraa. Gaz. 1850, 363. 
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Nareotine. — ^According to a . preliminary communication of Th. 
Wertheim(l), narcotine is decomposed when heated with an excess of 
hydrated potassa or soda from 320° to 360°, propylamine, CgH^N, 
being given off which passes over in a concentrated aqueous soldtion. 
He adds some remarks on the constitution of narcotine, the discus- 
sion of which we defer until the detailed treatise has been published. 

strychnine. — ^According to Iild(frhorst(3), concentrically grouped 
prisms, frequently upwards of l^- incli in length, of kydrofluorate 
of strychnine crystallize on evaporating a enneentrafted solution of 
strychnine in • hydrofluoric acid. These iJrj^stals are four-sided 
prisms with rhomboidal section and belong ‘to the .trimetric sys- 
tem. This salt is readily soluble in hot w*ater, less so in cold, and 
a little more easily in hot alcohol ; it is insoluble in ether. Its solu- 
tion has an acid reaction. When heated it loses water, becomes red 
and is decomposed. The analysis.led to the formqla, C42H22N2O4, HO, 
HFl + 3 HFl + 3 HO. lUis salt loses 3 equivs. of water over sul- 
phuric acid, and at 100° also the fourth cquiv. — Strychnine likewise 
dissolves readily in hydrofluosilicic acid with formation of hydrofluoratc 
and separation of silicic atiA.—Oxalurate of strychnine does not 
appear to exist. On boiling strychnine with parabanic acid, oxalate 
of strychnine crystallizes from the hot filtered solution in long, flat, 
yellow prisms, which are, when dried at 100°, =C43H22N204, IIO, 
C2O3. The crystallized salt contains 4 equivs. of water (found 9‘88, 
calculated 9*51 per. cent) which if gives off at 150°. — A solution of 
strychnine in hippuric acid, saturated at a boiling heat, and made for 
the purpose of preparing hippurate of strychnine, yielded on evapora- 
tion first a syrup, then an amoi*phous, transpal’ent mass, which 
only after some months, became solid and white, and consisted then 
of a mammillary aggregate of microscopic needles. 

Brucine. — From a solution of brucine in warm hydrofluoric acid, 
according to Elderh'orst, hydrofluorate of brucine crystallizes on 
cooling in the form of small, colourless, well-defined prisms, belonging 
to the trimetric system ; they are readily soluble in water, and but 
slightly so in alcohol. They lose at 100° 3*34 per cent of water. 

Atropine. — Rabourdin(3) takes advantage of the solubility of 
atropine in chloroform for the purpose of preparing this base. The 
juice of belladonna, gathered shortly before coming into flower, is 
heated to 80° or 90^ in order to sdj^iarate the albumen j the filtrate, 
when cold, is then shaken for one minute with 4 grms. of caustic 
potassa and 30 grms. of chloroform to every litre of fluid. After 
standing for half an hour, the chloroform charged with atropine 

(1) Ann. Ch. Pharm. LXXIII, 208; Wien. Acad. Ber. January, 1850,8; Chem. Gaz. 
1850, 141. 

* (2) Loc,. cit. p. 285. 

(3) Ann. Ch. Phys. [3] XXX, 381 ; J, piiarm. [3] XVIII, 407 ; Instit. 1850, 331 ; 
J. Pr. Chem. LI, 256. 
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- Atropine. settleS in the form of a greenish, oily layer, which is ’Crashed with water,, 
the anpernatant' liquor being first removed. The chloroform is then 
distilled off in the water-bath, and the atropine extracted from the 
residue in the retort by means of dilute sulphuric acid, which leaves 
a green resin undissolved. On mixing the colourless filtrate with a 
slight excess of carbonate of potassa, atropine is precipitated which 
crystallizes -in beautiful needles, hy .spontaneous evaporation of its 
alcoholic solution. — When the fresh herb cannot be procured, the 
officinal extract of bellsTdonna may also be used ; from 80 gnus, of it 
Rabourdin has obtained O' 160 grms.'of atropine, by dissolving the 
extract in iOO, grms. bf water and mixing it with 2 grms. of potassa 
and 15 grms of chloroforln. 

Flanta(l) has analyzed atropine,, and confirmed the formula 
Cg^UggNOg, given by Liebig for this base. Atropine melts at 90”, and 
volatilizes pai'tly undecomposed at h40” j it is soluble in 299 parts of 
water of the ordinary temperature, in alcemol in almost every propor- 
tion, but somewhat less so in ether ; its aqueous solution has a strong 
alkaline reaction. Planta did mot succeed in producing crystal- 
lizable salts with sulphuric and'hydrdchlbric acids. Potassa, ammonia 
and carbonate of ammonia produce in concentrated solutions of the 
salts of atropine pulverulent precipitates, readily soluble in an excess 
of the precipitating substance ; they are not precipitated by carbonate 
of ammonia, bicarbonate and phosphate of soda. Bichloride pla- 
tinum forms a pulverulent, resindus ; terchloride of gold a su^hur- 
coloured, crystalline doeblc salt, the analysis of which led to the 
formula Cg^HasNOg, HCl, AuCl,. Protochloridc of mercury produces 
a precipitate in concentrated solutions only ; potassio-iodide of mer- 
cury yields a whitish, caseous ; tincture of iodine a kermes-brown ; 
tannin, in the hydrochloric solution, a dense flocculent j picric acid a 
sulphur-yellow precipitate. Atropine is not precipitated by sodio-chlo- 
ride of iridium, sulphocyauidc of potassium, iodide of potassium and 
iodic acid. 

Uaturine. — Planta also analyzed daturine, and found that this 
base is identical with atropine in its deportment, as well as in its 
composition. He subjected to analysis the uncombined daturine and 
the double salt with terchloride of gold, and obtained the same results 
as in the case of atropine. 

Aconitine. — ^Aconitine has also' been analyzed t>y Plan ta(l). The 
base was procured from Mr. Merck; previously to its being analyzed 
it was dissolved in ether, the syrup left after the removal of the ether 
was dissolved in absolute alcohol, and the alcoholic solution poured 
into cold w&ter kept stirred, when pure aconitine wa^recipitated in the 
form of a flocculent powder. Aconitine melts at 80”, and is decom- 


(1) Ann. Ch. Pharm. LXXIV, 245 ; Chem. Gaz. 1850, 349. 
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posed at a temperature little exceeding 120° j its solution has a strong Aeonitine. 
alkaline reaction, and is completely neutralized by acids, without, 
however, forming crystallizable salts in combination \^th them. — ^Po- 
tassa, -ammonia and carbonate of potassa produce in hydrochlorate of 
atropine, w'hite docculent precipitates Iv^t slightly soluble in an excess. 
Aconitine is not precipitated by carbonate of ammonia, bicarbonate and 
phosphate of soda. Protochloride bf * mercury and sulphocyanide of 
potassium produce white, caseous ; taftnic acid, on addition of a 
drop of hydrochloric acid, flocculent; picric acid, sulp*hur- coloured ; 
and tincture o^ iodine, kermss-brown precipfta|es. Terchlbride of 
gold throws down a yellowish- white double salt, but, little soluble 
in hydrocjjloric acid ; bichloride of platinunf produces no precipitate 
in solutions of equal concentration. Planta calculates the formula 
C60H47NO14 from his analyses of the pure base and of its double salt 
with terchloride of gold ; hydro^hlorate of tercjiloride of gold and 
aconitine is C^(,H47NOi4, ifCl, AuClg + 'i HO. 1 cquiv. of aconitine 
absorbs 2 equivs. of gaseous hydrochloric acid (found 12*84 per cent, 
calulated 13*41 per cent). ^ • 

Caffeine. — Ilochleder(l)*ha^made farther additions to his inves- 
tigations of caffeine. The following forms a supplement to his former 
communications (2). ^ • 

When caffeine, mixed with water to a thick paste, is treated with 
chlorine, a mixture of several substances is formed, varying according 
to the longer or shorter duration 9f the action, whilst the base gra- 
dually diappears. When the process is interrupted before all the 
caffeine is decomposed, and the mass evaporated, granular crystals of 
amahe acid separate, and immediately after this substance chloro-caf- 
feine, in the form of white light flakes, and crusts. On farther evapo- 
rating the liquid, filtered off from the impure chloro-caffeihe, a reddish- 
yellow syrup is left which becomes solid on cooling, and from which, 
by pressing it through fine linen, a crystalline mass is obtained*— 
cholestrophane ; whilst in the thick liquid, hydrochlorate of me- 
thylamine is found. Dm*ing the evaporation a body escapes in 
addition to hydrochloric acid and chlorine, which has the odour of 
chloride of cyanogen and a pungent effect upon the eyes. Cho- 
lestrophane is formed from amalic acid by the protracted action of 
chlorine. 

Chloro-caffeine, CigH9ClN404, when crystallized from water, is ob- 
tained as a light voluminous mass, and when rccrystallized from alcohol, 
in the form of needles. Bochledcr considers it analogous to caffeine 
(HCgN, CgHgN, CgNgO^, C4H.), as a compound of chloride of cyanogen, 
CgNCl, with methylamine and the group.C8N204, C4H4. By the con- 
tinued action of chlorine the latter body gives rise to farther products of 

(1) Wien. Acad. Ber. July, 1850, 96 ; J. Pr. Chem. LI, 398 ; Chem. Gaz. 1851, 102. 

(2) Annual Report for 1849, 111, 263. 
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' of i»ran<^en escapelf^ and the uethylaiBhie is con- 

veartedinto Ihe hydrochlorate. 

\^mfd(e octd^has the formula Gi^H^N^Og. It is obtained in a state 
^ purity by boiling the impure acid \nth absolute alcohol, in which 
' it IS but little soluble, and tlien dissolving it in hot water when it 
czystallizes on slow cooling in the form of large crystals similar to allox- 
mmn. The crystals are colouriesi^ they become rose-coloured in 
'^e air, and lose nothing in Wight at 100 °. Their solution slightly 
reddens litmtis, is rendered -dark-blue by salts of protoxide of iron 
mixed with an alkali, dnd violet by potassa, soda and baryta, this colour 
disappears qp heating, and when baryta has been used a white 
gelatinous precipitate is formed at the same time, i^pialic acid 
colours the skin red after some time, -and imparts to it a nauseous 
odour; it redijces the salts of silver. On heating, it becomes first 
yellow, and then ^rms with wat^r a solution of the eolour of per- 
manganate of potassa. 

Roehleder assumes amalie acid to be formed from the group 
C 3 N 2 O 4 , C 4 ,H 4 (which he term,, bielurilic acid), contained in ca^*^ 
feine along with methylamiue, by taking up 3 equivs. of watel 
and 1 equiv. of oxygen, in the same manner as alloxantin and ur^ 
are formed from the hypothetical urilic acid, which is coupled in ut 
acid with CjHgNa : 

Bielurilic acid. Amalie acid. 


CgNA, C 4 H 4 + 3 lIO + O = Cj^IIyNgO^ 

Urilic acid. Anhydrous Alloxantin, 
o CyNp j + 3 HO + O - 

Alloxantin can take up 2 equivs. more water. 

In contadt with air and ammoniacal gas, moistened amalie acid 
immediately becomes rose-coloured, then violet, and lastly brownish- 
rgd. The mass thus obtained being dissolved in warm alcohol, or 
in water of 90**, four-sided prisms crystallize on cooling, of the 
colour of cinnabar, 2 faces of which reflect the light with a golden ' 
hue. The solution of this compound, which Kochleder terms 
murexoin, is exactly similar to that of murexide; it does not, how- 
ever, become blue by potassa, but, on the contrary, colourless; it is 
also decolorized by evaporation. The analysis of this body,' dried' 
in vacuo, and at lOO**, led ter the formula CggHagNioO^, which 
Roehleder divides into 3 -t- Ca^HjiNjqOjg (muyexide— 1 -HO). 

It would accordingly be formed from 3 equivs. cH atnalic acid, just 
as there are 3 equivs. of alloxantin required lIlH; the formation of 
murexide^ • 

Cholectrophane is formed by the continued aeUon of chlorine on 
caffeine, at the expense of amalie acid. It id obtained pure . by 
dissolving in alcohol the impure compound prepared as above, when, 
on rapidly cooling, it crystallizes in the form of iridescent laminee, and. 
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oa slowly cooling, in the form of tnrOad, silvery, transparent tables, 
1 inch in length. It sublimes even at 100 ^. The analysis gave 
the formula CxoHgNgOg. Rochleder explains its fqinnation by the 
equation CiaH^NgOg+O— •CgHOjesCjoHaNgOa; according to which 
amalic acid takes up 1 equiv. of oxygen, and parts with 1 equiv. 
of formic acid. Cholestrophane bears, therefore, the same relation to 
amalic acid as parabanic acid dpes'to alloxantin; it contains C4H4 
more than parabanic acid, CgHjN^Og. * 

In an analogous manner to parabanic acid, chelestrophSne disappears 
when boiled with potassa, ammonia being giverf o|F, and carbonic and 
oxalic acids formed. • ^ 

Bochleder has hereby proved the existence of a senes of bodies, 
homologous with alloxantin, parabanic acid, and murexide, and dif- 
fering froqi these by n (C2H2) . It is probable that theobromine, 
Ci^HgN^Og, yields a series of thes§ bodies lower by CgH^. 

Ttaeoiiromtne. — AccordirS|; to RochUder and Hlasiwetz(l), 
theobromine behaves exactly like caffeine towards oxydizing agents. 
On passing chlorine-gas through wa^cr which contains theobromine 
in suspension, the base gradually disappears, and a yellow fluid is 
obtained, which becomes blue with a salt of protoxide of iron and 
ammonia, develops with potassa ‘a pungent odour similar to am- 
monia, and produces purple stains on the skin. Bichloride of 
platinum forms in this liquid a precipitate crystallizable in yellow 
tables, which on analysis appeared^o be bichloride of platinum and 
methylamine. , 

iioueiine — ^W. Bastick(2) slates that he prepared an organic base 
from the herb of Lobelia inflata {Indian tobacco), hf a process similar 
to that by which hyoscyamine is extracted ; it is oily, not crystal- 
lizable, but forms crystalline salts with the acids, Bastlck terms it 
lobeline. It possesses but in a slight degree the odour of the plant, 
a pungent taste, similar to that of tobacco, is easily soluble in water, 
alcohol and ether, decomposed by the caustic alkalies, and cannot be 
volatilized without decomposition. — Rcinsch( 3 ) described formerly 
as lobeline a gummy substance, insoluble in ether, in which he could 
not observe any basic properties ; so did also Pcreira( 4 ). 

Piperlne. — Dauber( 5 ) observed in piperine, monoclinometric 
‘prisms 00 P with 0 P and sometimes (00 P 00), oo P : 00 P, in the ortho- 
diagonal principal section = 84 ® 42 ', OP : 00 P = 75 ® 31 '. 

Purfurlne. — In furfurinc, Dauber(C) observed small rhombic 

c> 

prisms 00 P . 00 P Qo . 0 Pj ratio of the secondary axes, 1 : 0 ‘ 822 j 
00 P : 00 P= 97 ® K/ ; cleavage parallel to oo P oo. 

(1) Wien. Acad. Ber. March, 1850, 266. 

(2) Pharm. J. Trans, X, 270. 

(3) Jahrb. Pr. Pharm. V, 292 ; Berzelius’ Jahresber. XXIV, 646. 
s (4) Chem. Gaz. 1843, 521 ; Berzelius’ jahicsber. XXIV, 646. 

(5) Ann. Chi Pharm. LXXIV, 201. (6) Ibid! 
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Nicotine. — J. Bodeker^ Jan.(l) kas described some compounds of 
nicotine. On adding a saturated solution of protochloride of mercury 
to a solution of nicotine in dilute hydrochloric acid, untd the preci- 
pitate at first formed ceases to dissolve, clear, colourless, or slightly 
yellow crystals of chloride of mercury and nicotine( 2 ), sometimes 

inch long, are formed after twenty-four hours ; they are but little 
’ soluble in cold water and in stlcohol, and are decomposed by hot 
water, with the formation of a brown resinous body. In acidulated 
water they tire soluble, without decomposition. Analysis led to 
the form'ula CiqIIjN, 3 HgCl. Aocording to Wtihler, this com- 
pound is suitable for the preparation of pure nicotine from the 
impure and brown one.''' — Iodide of mercury and nicotine, according 
to Bodeker CjoH^N, HJ + HgJ, is obtained in small yellow prisips, 
by mixing a solution of nicotine in hydriodic acid, with,^ saturated 
solution of iodide of mercury in thp same acid, when, after some time, 
the salt crystallizes. It behaves towards' water and alcohol like the 
preceding compound. — On mixing a neutral solution of nicotine ijM 
dilute hydrochloric aeid with ai\/!equal bulk of a saturated solutkm-.t^ 
cyanide of mercury, a mcrcmy-sall is*" obtained in silky, colmirlelM 
prisms, united into tufts, soluble in cold and hot water, as well 
as in alcohol, without sufiering* decomposition. The, solution is 
not precipitated by potassa ; this, however, imparts 'a red colour 
to the crystals ; with hydrochloric acid, they give' '•£? hydrocy- 
anic acid. An analysis yielded '^0’85 per cent of mercury, 17’76 
per cent of chlorine, ?nd 2'46 per cent of cyanogen. Bodeker 
leaves it undecided whether this compound is=C 2 oIIuNg, 6 HgCl, 
HgCy, or=Ci„H,N, 2 HgCl, HgCy. 

Conicine — According to R. Wagner(3), conicine may be con- 
sidered as (hbutyrylamine, C^Hy, Cglly, HN, [assuming Gerhard t^ a 
formula, CjgHjjN, and considering the formatidfi ot butyric acid, 
observed by Blyth(4)] ; it would accordingly be ammonia, in 
which 2 equivs. of H are replaced by 2 equivs. of butyryl, CgHy 
(corresponding to acetyl, C 4 H 3 ). Should conicine in reality possess 
this constitution, then its artificial production from butyrylamine, 
CgllgN, and bromide of butyryl, CgHyBr, according to Hofmann^s 
method, might be expected; for CgIIgN + CgHyBr=CieHi 5 N-|-HBr. 
Conicine, with the formula CjgHjgN, is metameric with cyanide of 
cehanthyl, CgN, C^^Hig, or with\he nitrile of caprylic acid. 

(1) Ann. Ch. Pharm. LXXIII, 372. 

(2) Chloride of mercury and nicotine forms, according to Dauber (Ann. Ch. Pharm. 

LXXIV, 201), large brilliant rhombic crystals ooP. <x>P2.ao P 00. obP cc.Poo ; in 
the brachydiagonal principal section oo P : 00 P=100®40', 00 P2 : op P2=62® 10', 
Pco . 00 = 114® 6' ; principal axis : macrodiagonal : brachydiagonal =1 : 1’542 s 1'280; 

cleavage paralld to 00 P 00 . 

(3) J. Pr. Cfaem. LI, 238. (4) Annual Report for 1849, III, 266. 
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Artlflcial volatue Bases. — A paper published by Stenhouse(l), 
on the formation of volatile (Organic bases, has already been com- 
mnnicated in its mam pomts in the Annual Rep^ for 1849, 
III, 268. 

Anuine. — ^A. W. Hofmann(2) confirms the statement of T. S. 
Hunt(3), that aniline is converted into phenol by the action of nitrous 
acid, nitrogen being given oflF aud Water formed, according to the 
equation : * 

CjjHs, H, HN + N0j=C,jH,0, HO + H(5 + 2N. * 

On passing nitric acid through a* mixture of aniline and nitric acid, 
as Hunt states, Hofmann obtained a browy, resinous* mass, con- 
taining no phenol, or at best mere traces, but a beautiful crystal- 
lizable body, mtro-phenol, C, 3 fl[ 5 *(NOJ Oj, which may be obtained in 
larger quantities by subjecting anilme to the action of a mixture of 
nitric and arsenious acids. ^Vhen,*however, hydrwchlorate of aniline 
18 treated with nitiite of silver, or of potassa (such as is obtained by 
strongly fusmg nitre), nitrogen is given off copiously, whilst at the 
same time a daik oil is separjtei^ from which puic phenol can be 
prepared by dissolving m ether, evaporating, distilling with water, 
and rectifying the distillate over anhydrous pliosphoiic acid. The 
identity of this pioduct with phenol has been established by Hof- 
mann by analysis. 

This transformation of aniline intjp phenol induced Hofmann to 
make some analogous expeiinients with the . bases of the senes 
C„H(„+ 3 )N, with a view of obtaining in this mifnncr the alcohols coire- 
sponding to propylamine and butylaiuine, which aie ^s yet unknown. 
The changes those bases undergo by nitrous acid are, however, 
only approximately analogous to* those of anilme. On, putting a 
crystal of nitiitc of potassa into a solution of hydiochlorate of ethyl- 
amine, mixed with its bulk of hydrochloiic acid, a vivid disengage-, 
ment of nitrite of oxide of ethyl immediately ensues, the vapour of 
which, when lighted at the mouth of the test-tube, burns with a 
flame, the edges of vfhich are coloured light giccn. The decomposi- 
tion, therefore, takes place according to the equation C^lIyN -f 2 NO, 
= C^Hg, NO 4 + 2 HO + 2 N. Simultaneously, however, with the 
nitric ether, even when an acid solution is used, a yellow aromatic 
oil IS formed, of a sweet, acrid taste^ and a high boiling-point, fa((p: 
not in sufficient quantity to admit of a closer investigation. 

This mode of decomposition was confirmed 111 a more evident 
manner with the less volatile amylamine. On heating a solution of 

nitrite of potassa m a flask connected with a condenser, and gradually 

• * * * 

V 

(1) Chem. Soc. Qu J. Ill, 309 , Phil Trans for 1850, Part 1, 47. 

(2) Ann Ch Pharm LXXV, 356 , Chem Soc Qu. J III, 231 , J. Pharm. [3] 
XVIII 399. 

(3) Annual Report for 1849, III, 269. 
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Anuioe. adding an acidulated solution of hydrocUorate of amylamine through 
a funnel-tube, an aqueous distillate is obt^ed, with an odour of 
nitrite of oxide of amyl, and a supernatant oil of a higher boiling- 
point, from which fusel-oil was reproduced by treatment with sul- 
phuretted sulphide of potassium: CioHjiN 04 + 6HS = CioHj 302 + 
NHg + SHO + OS. There are, however, other substances formed 
besides nitrite of oxide of amyl, ^inasmuch as that portion of the 
aromatic oil which boils at* a higher temperature deposits, on stand- 
ing, crystals* of a fatty lustre. 

Propylamine aqd* butylamine are likewise transformed into the 
nitrites of ojuide of propyl, C^H^NO^ and of oxide of butyl, C 8 HgN 04 , 
respectively, by the action of a nitrite, and there can be no doubt that 
a means is thus given of preparing the corresponding alcohols, when 
we once succeed in preparing larger quantities of- these bases. 

Hofmann foupd, finally, tha^ a mixture of a strongly acid solu- 
tion of brucine in hydrochloric acid witfi 'nitrite of potassa yields, on 
distillation, a considerable quantity of the same gas (burning with a 
fiame with green edges) which^ according to the experiments of Ger- 
hardt(l), is obtained by the direct treatment with nitric acid. The 
formation of methylamine from caffeine, of propylamine from narco- 
tine, codeine, &c., appears to prove that the natural organic bases 
are compounds, coupled with bases homologous with ammonia, which 
must yield the same products as the volatile bases just mentioned, by 
the action of nitric acid, in coiisequence of the nitrous acid set free 
by the process of oxyBation. 

Toiutaine. — According to W. Wilson(2), toluol (the material for 
preparing nitro-toluol and toluidine) is obtained best, and in large 
quantities, from the hydrocarbons of coal-gas naphtha, viz. : from 
that portio'n which passes pver between 100° and 120°; this is 
mixed with half its weight of concentrated sulphuric acid, by 
«vhich means, on repeated distillations, a constant boiling-point is 
obtained. The boiling-point of toluol is 110°, that of nitro-toluol, 
prepared from it in the usual way, between 280° and 225°. Wil- 
son found that the transformation of nitro-toluol into toluidine 
proceeds much more rapidly by using sulphuretted sulphide of potas- 
sium, instead of sulphide ot ammonium. 

miMetoiiiidine. — On passing gaseous chloride of cyanogen over 
toluidine, spread in a bent tube into a thin layer, a resinous mass 
is obtained, almost exclusively consisting of the hydrochlorate of a 
~new base, metoluidine, CgQHj^Ng. Its formation is analogous to that 
of melaniline(3). 


(1) Annual Report for 1847 and 1848, 1, 485. 

(2) Cheih. Soc. Qu. J. HI, 154 ; Chem. Gaz. 1850, 258 ; Ann. Ch. Pharm. LXXVII, 
216. 

(3) Annual Report for 1847 and 1848, 1, 508. 
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Toluidine. Chloride of Cyanogen. 

2CmHjN + ■ CjNCl = CsoHjyNj, HCl. 

In order to prepare the pure base the mass is dissoRed in water, 
acidulated with hydrochloric acid, the filtrate then mixed with 
potassa, and the white precipitate thus formed boiled with it, for 
the purpose of removing toluidine. The residue, after being washed, 
is crystallized from alcohol. Mevtoluidi^e forms crystallin’e tables, 
but slightly soluble in cold, and rather more so in hot„water. Its 
hydrochloric solution gives a dark yellow precipitate with bichloride 
of platinum, which is CgoHii^NgjHCl, PtClg, according to Wilson's 
analysis. Wilson draws attention to the an^ogy existing between 
melaniline, metoluidine, and one of Reiset's platinum-bases, on 
comparing the formulae of their ’chlorides written in the following 
manner : 


Metolnl- 

dine. 


Rdiset's first basg!:» « Melaniline. ^ 

HjPtN ; H4NCI. nTcisib'^yNTc^iC H3NCI. 

A. Wurtz(l) has published an extensive investigation of the 
chemical relations of the orj^anic basbs analogous to ammonia, 
which have been discovered by him. Wc have to add* the following 
to our former communication (2) oij this subject. 

Hethyiamlnc. — Methylaminc-gas has a spec. grav. of 1"08 at 43®, 
according to the determinations of Izarn; calculated for 4 vols. 

= 1*0731 ; below 0® it condenses to sTvery mobile liquid, which docs 
not solidify in a mixture of ether and solid carbonic acid. It- is the 
most soluble of all known gases j 1 \ol. of water dissolves at 12®*5, in 
round numbers, 1150 vols., at 25®, 959 vols. of it. It differs from 
ammonia-gas by its burning with a yellow flame when brought in con- 
tact with a lighted body, water, carbonic acid and nitrogen oeing pro- 
duced, which are mixed with some cyanogen, or hydrocyanic acid, when 
the combustion is incomplete. — Potassium causes at first, by application '* 
of a gentle heat, only an inconsiderable increase of the volume of the 
gas, probably because a compound, Cglls, H, KN, analogous to the 
amide of potassium, is formed ; at a higher temperature the volume 
of the gas increases, 10 vols. of hydi’ogen, besides cyanide of potas- 
sium, being produced from 4 vols. of methylamine-gas. At a red 
heat methylamine-gas is decomposed, according to the equations 
3CgH6N=NH3,C3NH + C2NH-hCgIl4-fHe.— It is decomposed by 
chlorine and bromine, with the formation of hydrochlorate, or hydro- 
bromate of methylamine, and of oily drops, which probably have a 
composition analogous to dichlorethylamine (page 304). Iodine 
produces, besides hydriodate of methylamine, a gaAiet-ooloured * > 
powder, dirtodomethylamine, C3H3J2N, which, on being heated, is 

(1) Ana. Ch. Phys. [3] XXX, 443 5 J. Pr. Chem. HI, 193 Ann. Ch. Pham. LXXVI,. 
317 (in abstr.) 

( 2 ) Annual Report for 1849, III, 271. 
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Meijiiri* decomposed without explosion ; it appears to be decomposed by 
amine, potassa as well as by alcohol. Hydrochlorate of methylamine crys- 
tallines from \bsolute alcohol in the form of large iridescent tables ; 
it is deliquescent, and melts only above 100'*, whereby it differs from 
hydrochlorate of ethylamine, which melts even in the water-bath ; 
|it volatilizes at a higher tenjperature in dense vapours, like sal- 
ammoniac. Its solution, firhen bfought in contact with potassium- 
amalgam, gives off ^ hydrogen, and becomes alkaline, without the 
formation of an amalgam of methyl-ammonium . — Bichloride of 
plgitinum and meCf^ylamine, CjHgN, HCl, PtClg, forms gold-coloured 
scales, solilble in boili^ig water, but insoluble in alcohol ; terchloride of 
gold and methylamine, C3H5N, IICl, AuClg, forms beautiful gold-co- 
loured needles, soluble in water, alcohol and ether; chloride of mer- 
cury and methylamine, CjHjN, HCl, HgCl, forms very easily soluble 
voluminous crystals. Hydrobrmnate of methylamine, CjHjN, HBr, 
crystallizes from alcohol in ’arge, very deliquescent tables of a fatty 
lustre. The hydriodate is similar, and becomes brown in the air. Ni- 
trate of methylamine, C3H5N, HP, forms elongated rhombic 

prisms, similar to nitrate of ammonia ; it is deliquescent, readily so- 
luble in water and alcohol, and is decomposed, on being distilled, into 
gaseous products and oily drops, insoluble in water. Sulphate of 
methylamine is not crystallizable, it is easily soluble in water, insoluble 
in alcohol, and forms methyl-vrea, C^H^NgOg, when evaporated with 
emanate of potassa.n- Car of methylamine is obtained by dis- 
tilling the fused hydrOchlorate with carbonate of lime, in the form of a 
thick liquid, containing anhydrous salt as a solid mass. On applica- 
tion of a gentle heat, the latter partially dissolves ; on cooling the 
liquid portion, hydrated salt separates in the form of hard, prismatic 
crystals which are very deliquescent, and volatilize even at the 
ordinary temperature. The numbers deduced from the analysis led 
to formulae between CgHgN, COg, and CgHgN, HO, COg. — Proto- 
chloride of platinum, in a concentrated solution of methylamine, is 
converted into protochloride of platinum and methylamine ; it is a chro- 
mium-green powder, insoluble in water, and its formula, 2 (PtCl, 
C3H5N), corresponds to that of the green salt of Magnus. On 
heating this compound in a sealed flask, with an excess of methyl- 
famine, for some time in tl\e watcr-hath, it gradually and almost 
completely disappear, and on evaporating the nearly colourless 
filtrate ciwstals of the compound C^HgPtN.,, HC1=C2H5N, C2H4PtN, 
HCl are deposited, corresponding to BeiseCs salt. On being heated 
to 160 ® it gives off methylamine-gas, and the aqueous solution of the 
residud deposits, on codling, small brilliant crystals, containing a 
platinum-base differing from the preceding, but as yet not more 
closely examined by Wurtz. 

Oxalate of methylamine, C^HgN, CgOg, is obtained only with diffi- 
culty in crystals ; by dry ffistillation it is converted into methyloxa- 
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mide, C4H4N02=Cg(H, C2H3)02N, which can readily be prepared M«eiyi. . 
by mixing oxalic ether with methylamine. It crystallizes from hot 
water in long, interwoven needles. Binoxalate of methylamine 
crystallizes more readily than the neutral salt ; . it forms small tables. 

It is transformed at 160° into metUyloxamic add, 2 equivs. of water 
being separated ; the acid partly retpains in the residue, qnd partly 
volatilizes in the form of a crystalline sublimate. The greater portion of 
the salt is, however, hereby converted into neutral salt, yielding on its 
part methyloxanyde, whilst it loses oxalic acid in the form of carbonic 
oxide, carbonic acid and water, Wurtz analyled methyloxamate 
of* limey and found its formula to be : ^aO, 0511^05= CaO, 

C,(H, C2H3)N05. ^ 

Ethyiamine. — Pure ethylamm’e, C4H7N, is a very mobile, perfectly 
transparent liquid, boiling at 18°’7, and volatilizing on the hand with 
the production of intense ceid ; it tioes not congeil in a mixture of 
solid carbonic acid and ether. Its s^e. gi*av. at 8° is 0’6964 ; the 
density of its vapour for 4 vols. is,/ theoretically, 1‘5568; Izarn 
found it at 43° and 773‘"‘()l! q)reroqrc= 1‘5767. — Ethylamine is 
nearly as caustic as hydrated potassa ; one small drop produces on 
the tongue a burning pain and violent inflammation. Its aqueous 
solution is somewhat viscid, and loses by proti*actcd boiling the whole 
of the dissolved base. Its deportment towards metallic oxides is in 
every respect similar to that of metiylaminc; hydrated protoxide of 
copper is, however, less soluble in it than in the latter, but alumina 
is very readily dissolved by ethylamine. On adding ethylamine to a 
solution of alum a flocculent precipitate is obtained, soluble in an 
excess of the base, just as in potassa; Wurtz is therefore of opinion 
that ethylamine may be advantageously employed in hew of potassa 
for the separation of alumina from sesqrrtOxide of iron, as soon as it 
can be prepared by a sufficiently cheap process. — Ethylamine decom- 
poses ammoniacal salts with disengagement of ammonia ; on mixing 
a large excess of the base with sal-ammoniac and evaporating to 
dryness, hydrochlorate of ethylamine only remains ; the separation 'of 
ammonia from ethylamine can therefore be effected by fractional satu- 
ration with an acid, analogous to the method proposed by Liebig(l) 
for some acids of the series CaH„04. When passed through a 
red-hot porcelain tube, ethylamine splits into ammonia, hydrocyanic 
acid, hydrogen, and a little carbonetted hydrogen (2). 

(1) Annual Report for 1849, III, 227. 

(2) Strecker (loc. cit. p. 282) has given the following new method for the prepara- 
tion of ethylamine, based upon the decomposition with.potassaof the ethamii^-sulphuric* 
acid (page 282) discovered by him. The vapour of anhydrous sulphuric acid is passed 
into ether ; the product, crude sulphate of oxide of ethyl, is then shaken with water, 

*freed {tqm ether and saturated with ammonia. The ethamine-sulphate of ampronia 

formed is boiled with carbonate of baryta or protoxide of lead until all the ammonia is 
'driven off; and then, after the addition of solution of potassa, the ethylamine distilled 
off, whieb is liberated by the decomposition of the ethamine-sulphuric acid. 
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By the action of chlorine on cthylamine, heat is generated^ and in 
addition to hydrochlorate of ethylamine, dicfdoreth^amine is formed ; 

(2 C4H7N + 4 61 = C4H,N, HCi + C4H5CI3N -J* HCl) . In order to pre- 
pare this body, washed chlorine-gas is passed to saturation through 
a dilute, well-cooled solution of ethylamine; dichlorethylamine is 
deposited in the form of a yellqw liquid which may be obtained in a 
pure state by washing it wi+h watefl* and rectifying over cjiloride of 
calcium. It. is a very mobile fluid, pale yellow, of a penetrating 
odour, exciting tears, and boiling at 91°; the vapour explodes 
when strongly heatpd in a tube. By an excess of chlorine it is 
converted irito a solid l^mpound, crystallizing in scales. Ammonia 
dissolves it gradually, and by potassa it is slowly decomposed' into 
chloride of potassium, acetate of potassa and ammonia, whilst at the 
same time two secondary products are formed, viz. : a chlorinetted gas, 
escaping in small quantities, and a deposit o^^some drops of an oily liquid, 
possessing the disagreeable odmr of impure cyanide of ethyl. Wurtz ^ 
expresses this decomnosition By^hc equation C4H5CI2N 4- 3 KO -1- HO 
= KO, C4H3O3 4- NII3 + 2 KCW* Tf tl^e constitution of dichloraniline 
were analogous to that of dichlorethylamine, it would yield, by a similar 
treatment with potassa, the acid C13II4O4 ; since, however, the basic 
nature of ethylamine has entirely disappeai’ed in the chlorinetted com- 
pound, whilst it is still retained by dichloraniline, Wurtz supposes 
that the rational formula of the former is Cl, Cl, C4HgN, and that 
©f the latter H, H, C32(H3Cl2)N. — Bromine produces with ethyl- 
amine a similar conipoulid. 

Iodine forms lyith a solution of ethylamine, besides hydriodate, a 
thiek bluish-black liquid, di-iodethi/iamine, C4H5JgN, which cannot 
be distilled without undergoing decomposition. It is soluble in 
alcohol and ether ; potasisi decomposes it gradually into iodide 
of potassium, a small ])ortion of iodate of potassa and a yellow 
crystalline body, the analyses of which did not lead to a definite 
result. 

Hydrocldorate of ethylamine, C4H7N, HCl, is most readily ob- 
tained by decomposing cyanic ether with potassa, made to act upon it 
in a refrigerated, closed flask. After five minutes the ether has 
disappeared, and the alkahnc liquid contains only carbonate of potassa 
and ethylamine, which is distilled off, received in a little cold water, 
and neutralized with hydrochloric acid. After being evaporated to 
dryness, it is crystallized from hot alcohol. It forms large, very de- 
liquescent tables or striated prisms, melting between 76° and 80°, and 
solidifying again on cooling to a semi-transparent crystalline mass. 
On application of a higher temperature the salt emits fumes, and 
begins to boil between 315° and 320° ; if it now be cooled, a milk-white^ 
mass is obtained, not farther crystalline, and possessing a melting- 
point beyond 260°. Bichloride of platinum and ethylamine, 

HCl, PtClj, is precipitated by alcohol from concentrated solutions in 
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form of a yellow jlfewder which crystallizes from hot water in fine orang^^^ 
coloured tables ; protochloride of mercury andethylamine^ C^H^N, IlCh 
HgCl, crystallizes from alcohol in small white tables ; tei^liloride of gold , 
and ethylamine^ HCl, AuClg, forms gold-coloured prismatic \ 

crystals, soluble in water, alcohol and ether. — On passing dry carbonic 
acid into anhydrous, refrigerated ethylamine, a pulverulent snow-white 
mass is obtained, the aqueous sokitio% o^ which is not precipitated by 
chloride of barium, except after a short time, and when hjat is applied. 
s^It is an anhydrous salt, C^U^N, COg. — A compoynd of ethylamine with 
sulj^liurctted hydrogen is easily hbtainfd by h similar process, forming 
fqgliblc. deliquescent crystals, rendered yellow the air, and the solu- 
tion of which dissolves freshly precipitated torsulphide of antimony. — • 
Sulphate of ethylamine cannoF be crystallized ; it is deliquescent, and 
dries up to a gummy mass. It is very soluble in alcohol by which means 
it may be separated from tljg salt of methylaminc. • In order to sepa- 
rate ammonia, methylaniine and cthylai^aine, the mixture of these bases 
should be saturated with hydrochlo«c*acid, and the mass obtained 
evaporated to dryness, then trcatqjJ wVh absolute alcohol, when nearly 
all the sal-ammoniac remains behind*; tlie chlorides dissolved arc 
then converted into sulphates, and separated by means of alcohol 
which dissolves only the sulphate of ethylamine .- — Nitrate of ethyU 
amine is deliquescent, and disengages, when heated, a considerable 
quantity of inflammable gases, burnijpg with a yellow flame, in addi- 
tion to a brown aqueous distillate, upon -which scfhie oily drops arc 
floating; the residue becomes ultimately charred. — Ethjlamine emits 
heat when mixed with protoehloride of platinum, ^iid forms proto^ 
chloride of platinum and ethylamine j coxTesponding to Magnus^ 
salt; it is a bi’owuish compound, insoluble in water, of the formula 
Pt 2 Cl 2 , 2 C 4 II. 7 N, When this salt is in the water-bath wdth 

an excess of the base, \jfdxich is best clone in a hermetically clos^ 
vessel, it redissolves after a short period ; sometimes a black body 
is^ left behind, which explodes on being heated. The filtrate de- 
posits, on evaporation, colourless, prismatic crystals, readily soluble 
in water, but slightly in alcohol ; this is the hydrochlorate of a new 
platinum-hase, the analysis of which corresponded aj>proximatcly to 
the formula C 4 lIyN, C^H^^PtN, 11C14-2 the analysis of the sul- 

phate (obtained in the form of a white precij)itate by decomposing 
the hydrochloratc with sulphate of silver, evaporating the filtrate 
and precipitating with absolute alcohol) led to the formula C^H^N, 
( 34 H 5 PtN, SO.^, HO ; the bas^e contained in it corresponds therefore 
to Ileiset^s platinum-base, NII 3 , ]Sfll 2 Pt. The constitution of this 
series of bases, including the mcthyl-compOund, is according io Wurt^ 
^(the names arctthosc which he has proposed, comp. p. 229) : 

Platinamine 

Rei set's ist base Plato-raethylamine Plat-ethylamine 

NHg ; NHj, Pt NHa, Nil, Pt, C2II3 NII^, CJT, ; Nil, Pt, 

VOL. IV. X 



ORGANIC CHEMISTRY. 


306 '^ 

Ethyl. ‘The series l|B^sponding to the second of Reiset*s bases most pro- 
*"*'”*' .^bably also exists : 

Platinia 

R e is e t’s 2 nd base Plato-metbylia Platethylia 

NHaPt 1^11, Pt, C 2 H 3 NH, Pt, CJIg. 

According to this view amide potassium^ NH^K, should likewise 
behave as a strong base, if this compound were not too inconstant on 
account of ttc powc^riul affinities of potassium ; in the ammoniacal 
oxide of copper tha» baser NH3fNH2Cu, cupramine, can be assumed, 
according te- Wurtz, vv^jiich forms a constant compound in the 1^- 
phate, NH3, NlI^Cu, SO3, 110. 

Oxalate of ethylaminey C^IT^N, HO, C2®3 crystallizes in right 
rhombic prisms. When heated, it is readily converted into ethyU 
oxamidey CgllgNO^, with the loss^of 2 ^Cjquivs. of HO ; this is also 
produced by the action of ethy.\amine on oxalic ether, according to the 
equation C^HgO, C203 + Cj^lly^ = C^Hg02 + C^ll6N, C2O2. It is 
distinguished from oxaniide by Jts greater solubility in alcohol and in 
water, from which it ciystallizes in needles ; it is sublimable in woolly 
crystals and is decomposed by potassa into oxalic acid and ethylamine. 
— Ethylamine mixed with an excess gf oxalic acid, when fused at 180^, 
yields a small quantity of ethyloxamic add. — On passing the vapour 
of ethylamine into a cold vessel containing crystallized acetic acid, a 
deliquescent, white, crystalline mass of acetate of ethylamine is 
obtained, which is charied by anhydrous phosphoric acid without the 
formation of a compound corresponding to acetonitrile. On evapo- 
rating a solution of acetic ether in aqueous ethylamine, first in the 
water-bath and then in vacuOy an uncrystallizable syrup of eihyU 
acetamldcy is olil^^ned, which differs from acetamide by its 

liquid state and its volatility * it distils at 2QP® almost without decom- 
;^08ition. By potassa it is decomposed into ethylamine and acetic 
acid. 

Amyiamlne . — AmylaminCy is obtained in the pure state, 

according to Wurtz, by distilling the hydrochlorate with lime; to 
render it completely anhydrous, it is rectified over hydrated potassa or 
over baryta. It is a light, colourless, very caustic liquid, the odour of 
which is like that of amm^bia and of the amyl-compounds. Its spec, 
grav. at 18® = 0’7503. It boils at 95^, and burns with a luminous 
flame, pale at the edges. It absorbs carbonic acid from the air, the 
sides of the vessel becoming covered with a crystalline coating of the 
carbonate. It is miscible with water in all proportions ; the solution 
^hows towards metallic salts, in most cases, the same deportment as 
ammonia ; hydrate of alumina, oxides of copper and silver are soluble 
in an excess of the base, oxide of cadmium is insoluble ; acetate of * 
lead' is not precipitated by it. — For the preparation of hydrochlorate 
of amylaminey C^gHigN, HCl, the product of the distillation of cya- 
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nate of potassarf with sulphamylate of potassa is used. This is dis- Amyi- 
tilled with a ccpncentratcd solution of potassa. Cyaiiurate of amyl is 
only decompo^scd when fused with Ibydrate of pota^ssa. After the 
reaction is completed, a strong alkaline liquid is obtained in the 
receiver, som^jtimes two layers ; this distillate is saturated with hydro- 
chloric acid/ and the filtrate evaporated in the water-bath. The 
hydrochloratf e, after being recrystalh^.ed, forms white scale.^, greasy to 
the touch. Ft is readily soluble in water^and also in alcohol, and is not 
dcliquescentj. Bichloride of platinmn and amylfimine^ C^^lIigN, IICI, 

Pt CI 2 , crystiallfzcs from hot water in gold-coloured tables. — ]3y the 
action of br/omine on amylarnine, hydrobroiTt/gife of ainylsxmine and in- 
soluble drojj is of a brominetted substitution-product arc formed. The 
hydrobromaite is not deliquescent and melts at a high temperature 
with diseuj ^agement of a white, inflammable va})Our ; it is readily 
soluble in v rater and in al^hol, and is precipitated from the latter by 
ether in th« i form of tables, of the lu^re of mother-of-pearl. — Oxalic 
ether mixcol with amylarnine rises temperature and then solidifies 
into a masjfs of silky needles, aimiloxg,mide. This substance melts at 
139®, and ithcn com})letely volatilizes.' It is insoluble in water; from 
hot alcohol |t is almost completely deposited on cooling. 

Wurtz ctecides the question of the constitution of the bases dis- 
covered by lliim in favour of the view, already quoted in our Annual 
Report for 1 1819, III, 270, accorejing to which they are to be con- 
sidered as /ammonia in which 1 equiv. of II is replaced by 1 cquiv. 
of an alcoliol radical. As a farther proof of this view — which is also 
supported, by the mode of formation discovered by Hofmann, viz. : 
from ami/nonia and hydrobromic ether, as well as fiy the fact that no 
compourVds corresponding to the nitriles e in be obtaiiu'd from them 
' — Wurtz quotes the following experiu\^!i;jij[n.^dc by him. On mixing 
furfurol,|C 3 ^ 3 H| 20 i 2 > with methylamine or ethyhiminc, the former is 
dissolvecl without any reaction wdiiUt cold ; on the application of hc^t, 
however/, the mass blackens, and a black resinous mass separates, 
which contains only traces of nitrogen. If the ammonia base still 
containied all the basic hydrogen originally present, a compound would 
ncccssaidly be formed corresponding to furfuramide, 6 equivs. of IIO 
being ^eliminated — ^analogous to the formation of furfuramide 

3 N 2 O 0 -h 6 HO) — ; this, however, cannot 
take pl/ice, because ethylamine and methylamine contains in 2 equivs. 
only iy equivs. of basic hydrogen. 

1 

) 

Aleotaols and Collateral matters. — Gerha"rdt(d) expects 
to suciceed in producing alcohols artificially by the following process. ^ 

— The alcohol C^HgOg, and olefiant gas yield, by the action 

(1) Laur, and Gerh. C, R. 1850, 401. ♦ 

X 2 
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A) cohols 
and col- 
lateral 
matters. 


... .. which is iso- 

of anhydrous sulphuric acid and heat, isethionic acS from sulpho- 

meric with sulphovinic acid. N^w isethionic acid diffci solution 

vinic acid by nat jiroducing alcohol on boiling its aqut gg 
but still it might be possible that in distilling iscthionaij .nned, just as 
salts, cther-coni pounds of the alcohol-series would be fa®' , Gerhardt 
is the case when hulpliovinatcs are distilled with other saltah<.i(j from the 
intends trying to prepare the Jiomolo'gues of isethionic acjii^g^ alcohols 
homologues of olefiant ^as, and from them the ethers of le 
and lastly the alcoholic themselves. ft ^age 299. 

On the artificial (creparation of alcoiiols, compare also pd^jg^jg ggjjj_ 
Respecting the various views on the so-called alcohol ra 

pare page 23 1. iii wood- 

Wood-siiirit. — With regard to the* volatile oils contamd 
spirit, compare under Ilydro-eaibons and Essential Oils. , 

Hyposnliitao-nietlryllc Acid.— J. S. Muspratt(l) has foVftrjjjg(.jjyj 
aci 1 formed by the action of rn't^ic acid on bisulphide of k^cntical with 
formerly termed by him sulplid-i^cthylosulphuric acid is idecoo has the 
hyposulpho-methjlic acid(2) ; the baiyta-salt dried at KAl' 
composition BaO, C^IIgSPg. f jg^^g 

ciiiwroforin. — Gregory(3) has communicated experinus chloroform 
purification and the ])roperties of chhwoform. The iinpin’Cg netted i— •- 
which produces illness after inhalation, contains chloriayjtajj^g’jjj^^' 
volatile oils(l) ; chloroform jirepered from wood-spirit co;h^.higg gf ^ 
of these impurities than that from alcohol ; and the impmwi tg^^ jjv^. 
former arc analogous but not identical with those o^ the lat cloth 
pure chloroform is recognized by the disagreeable odour whi'iTgyjjj 
moistened with it emits after the evaporation of the chlorol tjjted sul- 
by the yellow or brown colour which it imparts to pure hydrjcgygj. g^j|_ 
phuric acid when shaken w-itb it ; pure chloroform exhibits, 
phuric acid, a plane of contact convex below, impure chloroforiiLjjjjj^gjj^g 
otte. For the purpose of purifying chloroform, Gregory recu instance 
to shake and leave it in contact with sulphuric acid until this sm dieest 
is not farther coloured, to remove then the chloroform and tqr^gj^gygj 
it with binoxide of manganese until the sulphurous acid is rt^jj,™ 
from it. The specific gravity of pure chloroform is, accorotjj^ 
him, 1*500 at 15‘’*5. — According to Abraham(5), chlorofoi tjjg free 
purified rapidly undergoes decomposition and then contaim at -the 
hydrochloric acid and free chlorine. Christison(C) arrivcdfii 

c 

ii 

(1) Chem. Soc. Qu. J. Ill, 22. „ 

4 (2) Annual Report for 1847 and ,18 48, II, 4. ' Trans. 

(3) Proceedings of the Royal Society of Edinburgh, 1850, No. 39^;_Phann. Jp 

IX, 580; Chem. Gaz. 1850, 189. ar 1849, 

(4) Compare the investigation of Soubeiran and Mialhe, Anlip|KReport fo^ _ 

(5) Pharm. J. Trans. X, 24. 

' P^c»rT T T’ec-T', V Or9. 
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conclusion^ that chloroform kcfips well after a single treatment with cwonj- 
pure sulphuric acid^ but that a continued action of sulphuric acid ^®'“*** 
effects decomposition (and in a particularly short time,, when it con- 
tiiins some nitrous acid). — According to Robin(l) and Augendrc(2) 
chloroform protects meat from putrefaction (according to the lattcT^ 

200 times its quantity). 

We may also mention liettc some substances proved to act 
anscsthctically. lieynoso(3) recognized this property, in the proto- 
chloride of carbon, Cj^Cli {protcchlonn'e de ccy'bone)^ and in the oil 
of olefiant gas ^chloride of ehlyl, Cj,II^Ch) ; tlu^ former possesses a 
disagreeable odour, but the latter he consMers worthy of farther 
experiments. — Aran(d) recommends, especially for the purpose of 
producing local insensibility* scscjuichlonde of carbon (C^^^lg), and 
still more the chloruictted chloride of ethyl. From a communication 
of Mialhc(5), it appears, that the^ hitter preparation (obtained by the 
action of chlorine on chloride of etjiyi Cj^lhCl) is a mixture of 
C^lIgCl^^ and C^IIClg, boiling bctwce^i 110^^ aiul^l3(y’. 

Alcohol. — Schrdn(G) has pu^lish^d extensne tables, founded on 
the well-known table of Tralles, for a readier estimation of the - 
amount of* alcohol in aqueous spirits of wine from the sp‘(‘c. gray., 
this being determined at a temjferatui’e between 4^’ and 25*^, and for 
the conversion of the percentage by volume into that by weight. 

F. Mayer (7) has also calculated a t^ble, founded on the same basis, 
which gives the percentage of alcohol by w giglit for tin* spec. grav. 
of aqUeous spirits, dctermin(‘d at 15^*5. • 

For the puiqiosc of estimating the amount of algohol in a fluid by 
its boiling-point (8), J. J. Pohl(9) lias exatnmed the boiling-point of 
various mixtures of alcohol and water. lie found that, the thermo- 
meter remained stationary for a shorts t a t».ri*re commencement of 
the boiling, then slowly rose a little, and then again remained 
stationary for a somewhat longer period (with about 14G grins, of 
liquid from 4 to 16 seconds). The temperatures of the Ihtter 
stationary point for 760 ™“ barometer, are gi\cn in the following 
table by B, the amount of alcohol corresponding to them and expressed 
in percentage by weight, by A : 

AO 1 2 3 4 5 6 7 8 9 •lO 11 12 

B 1000-00 98*79 97*82 96*85 95*90 95*02 9i*21 93*13 92 70 92 03 91 40 90*83 90*27 

An amount of sugar in the liquor, up to 15 per cent, he says, does 

(1) Compt. Rend. XXX, 52. 

(2) Compt. Rend. XXXI, 679 ; Tnstit. 1850, 362., • 

(3) J. Pharm. [3] XVII, 441. (4) Compt. Rend. XXXI, 845.* 

(5) Compt. Rend. XXXI, 848. (6) Arch. Pharm. [2] LXII, 257. 

(7) Jahrb. Pr. Pharm. XX, 82. 

(8) Comp. Annual Report for 1847 and 1848, II, 13; and 1849, HI, 282. 

(9) Denkschrifien der Mathem. Naturw. Classe der Wiener Academic, II ; Wien. 

Acad. Ber. March, 1850, 246 (in abstr.) 
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Alcohol not exert any appreciable influence on tbe boiling-point (a mixture 
of 10 alcohol with 15 sugar and 75 water boiling at the same 
temperature as ®ne of 10 alcohol and 90 water). 

Aicohoiatrs. — Respecting tbe compounds designated alcoholates, 
comp. p. 205. 

Ether. — Hoycr(l) has described an apparatus for the rectification 
of ether. ' » 

Mohr (2) has confirmed the fact that fused chloride of zine" yields 
ether on being dist illQcf with alcohol, and he found, as has been previ- 
ously obscrve(l(3), that it was hci'cby pilrtially decomposed into hydro- 
chloric acid, yiassing ovev, and into oxide of zinc, remaining behind. 
He considers tliis as a ])roof in favour of bis theory of the formation of 
ether, which has been discussed iii last year’s Annual Report, p. 283 ; 
inasmuch as this experiment shows that, by the transformation of 
alcohol into ether, ttlie oxygtn and hydrogen eliminated from the 
former w'as not contained in it in the form of water. 

■ Grab am (4) prejiared ether* by heating alcohol and sulphuric acid, 
without distillation ; *the alcohpl used \vas of a spec. grav. 0'84‘1 
(83 ])cr cent). — 1 vol. of hydrated sulphuric acid was gradually mixed 
with 4 vols. of alcohol, care being taken to avoid too great a heat ; 
the mixture was then sealed up m a strong glass tube and heated 
during one hour from 1 lO" to 178°; after being cooled, the liquid 
occupied a larger sjiacc than before being heated, and was separated 
into two layers, the upper one consisting of ether, free from 
8ul])hurous acid, and the lower one, twice as large and of a pale 
yellow colour, eoijfaiuing, besides a little ether, chiefly alcohol, water 
and sulphuric acid, but no appreciable quantity of siilphovinic acid. 
Ry heating pi the same manner 1 vol. of hydrated sulphuric acid and 
2 vols. of alcohol, thv. 'jv.' ♦.vf becomes brown, and only a very minute 
quantity of ether is formed; on luating equal vols. of hydrated 
shlphuric acid and alcohol, a black, thick liquid is formed, but no 
appreciable quantity of ether. By heating for one hour a mixture 
of 1 vol. of hydrated sulphuric acid and 8 vols. of alcohol from 
140” to 158”, also two layers are formed, an ethereal (upper), and a 
lower one in the proportion of 1 : 2 ; by heating it again for one hour 
to the same tj'mperature, the quantity of the ether formed was not 
increased. On heating for one Jiour a mixture of 1 vol. of hydrated 
sulphuric acid and 4 vols. of alcohol (as in the first experiment) 
to 158”, ether and a heavier acid liquid was formed in the proportion 
of I’l : 2*65 ; the latter was slightly yellow, and contained but little 
sulphovinic acid (it yielded on being neutralized with lime only 4*9 

(1) Arch. Phann. [2] LXlII, 140. 

(2) Arch, Pharm. [2] LXIV, 284. 

(3) L. Gmelin’s Handb. d. Chcmic, 4. Aufl. IV, 592. 

(4) Chem. Soc. Qu. J. Ill, 24 : Ann. Ch. Pharm. LXXV, 108 ; J. Pharm. [3] XVIII, 
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parts of sulphovinate^of lime to 83*1 sulphate of lime). A mixture 
of 1.00 parts of hydrated sulphuric acid, 48 parts alcohol of 0*841 
spec. gray, and 18*5 of water yielded, on being heated for one hour 
to 143^, a dark, greenish-brown liquid, but no layer of ether ; one 
half of this liquid, mixed with half its bulk of water and heated in 
the same manner, produced only a small quantity of ether ; the other 
half mixed with half its bulk of glcohol and heated in the «ame way, 
yielded somewhat more ether than haM* the volume of the alcohol 
added. — Crystals of bisulphate of soda, still Cbntaining* some acid in 
excess, convertet^ by a simila¥ treatment, about^ twice their bulk of 
alcohol into ether ; pure crystals of bisulphat(? o^ soda still possessed 
an appreciable, but smaller power of converting alcohol into ether ; 
glacial phosphoric acid and crystallized phosphate of soda, when 
heated with alcohol to 182^, did not convert the least qiuintitj^of it 
into ether ; chloride of zinc al|o formed only; a trace of ether, 
perceivable by its odour.— Grahg^ concludes that sulphovinic acid 
yields, neither by itself nor with wat-ir/ ether(l), but it does so with 
alcohol as is also the case with other acid salts of sul[)huric acid. He 
says, in the experiments just* described, sulphuric acid acts in such a 
manner upon alcohol, that it doubles the atomic weight of the hydro- 
carbon contained in it, it exercises a polymerizing action, just as in 
the case of oil of turpentin, which, by the action of sulphuric acid 
upon 20 times its bulk, is converti^d into terebene and colophene^ 
one of which possesses a higher boiling-point and a higher density 
of vapour than oil of turpentin itself. The formation of sulphovinic 
acid is not indispensable for the formation of ether, and, in the 
experiments quoted, the former even obstructs the* latter, inasmuch 
as, under those conditions which gave rise to a larger quantity 
of sulphovinic acid, less ether was pp^ratcej*^ Surphuric acid, 
he says, in this case acts by contact, as has" already been stated by 
Mitscherlich^).-T-On heating mixtures ^of hydrate of oxide tf 
amyl, sulphuric acid and water in various quantities in a sealed 
tube to 176^, only the hydrocarbons already obtained by Balard 
were formed. 


(1) Buignet (J, Pharm. [3] XVIIT, 130) communicates that, according to the experi- 
ments of Lhermite and Personne, sulphovinic acid does not produce ether when 
heated in a sealed tube during one hour, from A40® to 178®. 

(2) Graham speaks of a theory of the formation of ether, according to which, ether 
is disengaged from the sulphovinic acid by evaporation in an atmosphere of the vapour 
of alcohol and of water. It has been pointed out, in Ann. Ch. Pharm. LXXV, 115, 
that this theory was certainly contradicted by the experiments of Graham, in which 
evaporation did not take place ; that, however, these experiments do not contradict 
the explanation of the formation of ether, which *based on the fact that sulphovinfc 
•acid, when heated from 125® to 140®, separates into ether and aqueous sulphuric acid; 
that the conversion of alcohol into ether requires a certain time ; that it consists in a 
succession of chemical actions, which had to be found out by the theory of the formation 
of ether ; and that this was not accomplished by stating the fact that alcohol is decom- 
posed into ether and water by means of sulphuric acid. 


Ether# 
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Williams on (1) has found that ether is formed by the action of 
iodide of ethyl upon the compound C^HgKOj^ {which is produced by 
decomposing aijhydrous alcohol with potassium), (C^H5J +C4H5KO3 
= KJ CgHif,03 = KJ + 2 C^HgO). This leaves it undecided whether 
ether is to be expressed by the formula C4HgO, or by CgH^^Og. 
The correctness of the latter formula (already proposed by Ger- 
hardt, in consideration that £he /ormulse of all volatile organic 
compounds should express 4 vols. of vapour) follows, according to 
Williamson^ from the fact, that by the action of ^iodide of methyl 
on the compound ^C^TI^KO^, not a mixture of twd ethers, C^UgO 
and C^ITgO, is formeil, \>\it one ethereal liquid, Cgllg02, of a peculiar 
odour, which is but slightly sohxble in water, boils a little above 10^, 
and is not attacked by the alkali- metals. By the action of iodide^ of 
amyl ^n the compound C^]l5K02, an ethereal liquid, is 

formed boiling at ^ 110^, and, according to Williainson^s suppo- 
sition, probably identical with^the%ubstaiice obtained by Balard on 
dccoiupo&ing chloride of amyl Vby an alcoholic solution of potassa, 
and termed by hint oxide of ainyl. An ethcr-like compound, 
Ci2lT]402, is formed by the action of iodide of amyl on the compound 
CgllgKOg. Williamson views ether and its analogous compounds as 
alcohols in which 1 equiv. of H is replaced by 1 equiv. of a hydrocarbon 
(C'all.js ^4^15^ fhe ordinary preparation of ether, sulphovinic 

acid is, according to him, first formed, the formula(2) of which is 

i this then fields with alcohol ether 
and hydrate of suljihuric aeid. 

Chaiiccl(3) concurs with this \icw ; according to him, anhydrous 
sulphovinate of ]>otabsa produces ether, on being distilled with the 
compound uniLthnA'thcr-hkc substance CgHg02 (which he 

observed as gas at 22^), with the corresponding compound 021X3X02 
(prepared from \\ood-spii;il and potassium), &c. ^ 

Iodide <if Ktiiyi. — Frankland( I) has investigated the action of 
solar light on iodide of ethyl. Iodide of ethyl becomes by this influ- 
ence brown, free iodine being separated ; but the decomposition does 
not proceed any farther after the brown colour has attained a certain 
intensity ; but after removing the free iodine by shaking with mer- 
cury, the decomposition continues. For the purpose of examining the 


(1) Phil. Mag. [3] XXXVII, 350; Cliem. Soc. Qu. J. IV, 106; Ann. Ch. Pharm. 

LXXVII, 37 ; J. Pr. Cliem, LII, 336 ; Laur. and Gerh. C. R. 1850, 354; J. Pharm. 
t3] XIX, 15. ^ 

(2) Translated like all the formulse in Laurent and GerhardPs notation. 

(3) Laur. and Gerh. C. R. 1850, 369; Compt. Rend. XXXI, 521 ; J. Pr. Chem. LI, 
316. 

(4) Chem. Soc. Qu. J. Ill, 322 ; Ann. Ch. Pharm. LXXVII, 221 ; J. Pharm. [3] 
XIX, 308. 
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products of decompositipip more closely, Prankland put a few drops iodide of 
of iodide of ethyl into glSss bottles, filled with nlercury, and re<-ersed. ***'^*' , 
In- the sola)’ light, and more I’apidly in the focus of an incompletely 
polished parabolic reflector, the iodine soon combined with the mer- 
cury, whilst at the same time a gas was liberated. This decomposition 
is the effect of light, and not of heat ; iodide of ethyl not being in the 
least decomposed by mercury eyen *at a temjieraturc of 160’. Tire 
decomposition proceeds rapidlj'^, on ei^osing iodide of ethyl with 
mercui’y, in a tube surrounded by water, to tht; action oT solar light ; 
also when the tube is surrounded by a solution of, chloride of copper 
(which absorbs nearly all the caloric rays,.i)ut nllct^s nearly all the rays 
of light to pass) ; no decomposition, however, of the iodide of eth}’! takes 
place w’hcn the tube is surrottmled with a solution of bichromate of 
potassa, which permits the rays of heat to pass, but retains the ^ays of 
light, — The gas disengaged by this jlecom position of iodide of ethyl was 
Icf# in contact with a dilute solution ^of bulphide of potassium for 
twelve hours (in olfler to absorb unlefomposed vajiour of iodide of 
ethyl, and to exclude oxj'geii) ; it jirovcd to hie a mixture of 14’34 
per cchl by volume of oletiaift gas absorbed by fuming sul- 

phuric acid), 17’90 of hydride of ethyl (CjH,j), and 67-76 of ethyl 
(C 4 II 5 ). Prankland considers, , accordingly, tliat the decomposition 
of iodide of ethyl under the influence of light, in presence of mercury, 
proceeds according to the equation, CyTj,J-t- Jlg—C^Hj-l- llgJ, a small 
portion of the ethyl being converted into olefiant gas and hydride 
of ethyl (3 C 4 lIg=C 4 ll 4 , + C 4 lIJ. That the two latter gases arc not 
found in exactly equal volumes — in the mixture of the products of 
decomposition — is probably caused, according to him, by their un- 
equal solubility in the solution of sul])hide of potassium. lie 
points out the analogy existing in the^ jJcp oinnw i^n 'of iodide of 
hydrogen (hydriodic acid), and of iodide of ethyl, by the influence of 
solar light, where in the former case the simple radical hydrogel?, 
in the latter the compound radical ethyl, is sc})arated ; and he draws 
attention to the circumstance that, in the separation of ethyl from 
iodide of ethyl by zinc, as well as by solar light, a portion of the 
ethyl is converted into olefiant gas and hydride of ethyl (in the exami- 
nation of the former decomposition, formerly termed by him methyl, 
comp. p. 236) ; in the former case, about j of the entire quantity ; 
in the latter, about -i, — The dccoifiposition of iodide of ethyl by 
sun-light proceeds, in the presence of water, in the same manner 
and with the same relative proportions of the products of decom- 
position (ethyl, olefiant gas, and hydride of ethyl), as in the absence 
of water. — Prankland proposes, in conclusion, to base, the con«- 
stru(|tion of an actinometer, for measuring the intensity of the chemi- 
cally acting solar rays upon the estimation of the quantity of gas 
disengaged from iodide of ethyl by the irradiation of a definite surface 
of it during a certain time. 
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Decompositions of Blnoxysulpho-carlionate of Ethyl. — Debus(l) 
has submitted to a closer examination various decompositions of 
the compound ^ termed by him hinoxysulpho-carbonate of ethyl{%), 
0^1158402. — On mixing alcoholic solutions of this compound and of 
hydrate of potassa, a considerable quantity of sulphur is separated, 
and the solution contains xanthate of potassa which may be 
obtained m a crystalline form after filtering, concentrating in vacuo, 
and cooling to 0^, and whiett, when purified by dissolving in alcohol, 
leaves a residde of carbdnate of potassa. This decomposition takes place, 
according to Debug, according to the following cquatton: 40(^1158402 
+ 4 KO = 3 •(C4II5OF, KO, a CS2) + C.ILp, KO, 2 CO2 + 4 8. The 
ethylo-carbonate of potassa divides into alcohol and carbonate of 
potassa, a portion of the sulphur is 'separated as such, and the 
remainder forms with the potassa sulphide of potassium, and pro- 
bably hyposulphite of potassa. — Pn mixing a saturated alcoholic 
solution of binoxysulplio-carbonate ofethyf with sulphuretted sulpWde 
of potassium, much sulphuretted hydrogen is gft^en off, sulphur is 
precipitated, and xanlhate of potassa nunains in solution (0^1158402 
+ KS, lIS = C4lI-0, KO, 2 CS2 + S V irS). — When submitted^ to dry 
distillation, biiioxysulpho-carbonatc of ethyl began to decompose 
at 130^3 at 170 *^ the decompositioti yras so vigorous, that the process 
could be brought to a close without farther application of he^^t. The 
gas given off during the decomposition was carbonic oxide, with some 
suljdiurettcd hydrogen and carbonic acid; the residue consisted of 
sulphur; the liquid passed over possessed a boiling-point, rising from 
50 ^ to 210*^ ; by protractedly heating it to 50 ^, bisulphide of carbon 
distilh'd ; on farther application of heat, scarcely anything came over 
till 140 ^; between 175 ‘^ and 190 ^, chiefly carWiatc of sulphide of 
ethyl (comp. p. h? . . behvy yfe n 190 '^ and 200^, scarcely ^iny thing; 
and between 200^^ and 210^, sulpho-carbonate of oxide of ethyl. 
Debus assumes that two decompositions of the binoxysulpho- 
carbonate of ethyl proceed simultaneously : 

— CO + 2 S + C^ipO, CS^ (sulphocarbonate of oxide of ethyl). 

€ 6115840 , = CS> + 8 + 0411 , 8 , CO 2 (carbonate of sulphide of ethyl). 

Debus observed that the bisulphocarbonate of oxide of ethyl 
(xanthate of oxide of ethyl) possessed a boiling-point of 200^ and a 
spec. grav. = l' 07 . lie found this compound to be readily pre- 
pared by mixing an alcoholic solution of xanthate of potassa with a 
corresponding quantity of chloride of ethyl, allowing the liquid to 
stand at from 12^ to 18 ^ for five or six days, then adding twice its 
bulk of water in order to dissolve thp chloride of potassium formed, 
and to separate the bisulphocarbonate of oxide of ethyl, and purify- 
ing the product by washing with water, drying over chloride o§ cal- 


(1) Ann. Ch. Pharm. LXXV, 121 ; Laur. and Gcrh. C. R. 1850, 408. 

(2) Comp. Annual Report for 1849, III, 289. 
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cium and rectifying. Besides the reactions and decompositions of Deenmpo. 
this body, already known, Debus describes several others, of which "wnoxy-^ 
we select the following which were more closely investigated. — An 
alcoholic solution of bisulphocarbonate of oxide of ethyl mixed with ‘o/ethyi.® 
an alcoholic solution of sulphuretted sulphide of potassium, solidified, 
after some days, to a mass of xanthate of potassa with formation 
of mcrcaptane (2 [C^HjO, CSg^+lCS, IIS=C*H50, KO; 2CS2 + 

C JIgSg). — With an aqueous solution of ammonia, sul^hocarbonate 
of oxide of ethyl undergoes no change ; on passjng dry ammoniacal 
gas into an alcoholic solution nf it, complete decomposition takes 
place after some time, and on being distilled sulilhide of .ammonium 
and siilphide of ethyl pass over, whilst the residue contains xanthogeu- 
amidc(l) (2 [C4 HjO,CS 3] +2^«^3=CgII7NSA + NH4S + C,lIgS).— 
Bisulphocarbonate of oxide of ethyl dissolved in as little alcohol as 
possible, and mixed with a jpncentiavted alr(.1u)lic splution of twice its 
weight of potassa, deposited, on standing,at 0", crystals of a compound 
C4H5S, KS, 2 CO3, carbonate of ethylO-snlphide of potassium ; the 
mother-liquor contained mcrcaptane [C^ll-Oj CS.,] +KO, HO = 

C4H5S, KS, 2jC03 + CJlgS3)." The carbonate of ctfiylo-sniphide of 
potassium crystallizes in needles, or, on gently evaporating the 
solution, in prismatic crystals, which appear to be isomorphous with 
those of xanthate of potassa ; it is not deliquescent, is readily soluble 
in water, and also iii alcohol of 15 ^ to 20'', but little so at OJ’, and 
very' little in ether. When completely dry, it^may be kept without 
decomposition ; the aqueous solution, however,* undergoes spontaneous 
decomposition in the course of a few dav s, and instantaneously when 
boiled, carbonate of potassa, sulphide of potassium,* mcrcaptane and 
alcohol being formed ; by aqueous acids it is decomposed with for- 
mation of alcohol, carbonic acid '-^’hydrogen; it 

dissolves in concentrated sulphuric acid without evolution of gas, 
which, however, ensues on adding a little water; dry hydrochloric 
acid gas produces the same effect as aqiieous hydrochloric acid. 

When heated, it is decomposed ; on boiling the aqueous solution 
with hydrated protoxide of lead and potassa, sulj)hidc of lead, carbonate 
of potassa and alcohol are formed (the latter could, however, in none 
of these decompositions be directly detected), llcspccting the decom- 
jposition by sulphate of copper and by iodine, comp, fai^thcr on. — -On 
precipitating a solution of carbonate of cthylo-sulj)hide of potassium 
with a quantity of acetate of lead just sufficing, carbonate of ethylo- 
sulphide of lead, C^HgS, PbS, ^2 COg, is precipitated in the form of a 
white crystalline powder ; it is insoluble in water, little soluble in 
alcohol and ether, and is easily decomposed. The "corresponding 
silver- and zinc-compounds also readily undergo decomposition. 

Carbonate of sulphide of ethyl, C^HjS, CO^, the preparation of 


(1) Comp. Annual Report for 1849, III, 290, 
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which haa been given above, (p. 314), is a colourless liquid of an 
agreeable ether-like odour, boiling between* 161® and 163® and has a 
spec. grav. of 1’033 at 1®. It is insoluble in water, I’eadily soluble in 
alcohol and efher, not changed by hydrochloric acid, and is decom- 
posed by sulphuric acid only when heated, and by nitric acid only 
when concentrated acid is used. It may be boiled with protoxide of 
mercury •without being dccoinjSosejji ; with an alcoholic solution of 
sulphuretted sulphide of potassium it forms carbonate of ethylo- 
sul[)hide of 'potassiuni and mercajitane, with an alcoholic solution of 
potassa in additiop to these, also sulphide of jiotassitim ; its alcoholic 
solution is dccomp(fc>cd by dry ammonia, with formation of substances 
which Debus intends describing more definitely at a future period. 

* On decomposing carbonate of ethylo-sulphide of potassium by 
sulphate of copper, a wliitc piccipitate of ethylo-sulphide of copper 
is formed, which ^oon becomes yellow and converted into a sticky 
mass, consisting of two coiiijiounds. By washing, dissolving in cold 
alcohol, evaporating the sobition hi i?nci/o,.and digesting the residue 
w'ith ether, this substance dis'^olves a compound CjjHjyOjjSg and 
leaves behind another 3 (C41I5S, CuS, 2 COg) + Cn^^". The latter 
compound, earbouatc of ethylo-sulphide of copper .with subsulphide of 
copper, is deposited on evaporating the alcoholic solution, in the form 
of an uncrystalliuc yellow powder; it is insoluble in water, but slightly 
soluble in ether, is changed i’j^to a tarry mass at 100°^ and at a 
still higher temperature it is decomposed. The other compound, 
Debus considers to be bicarbonate of bisulphide of ethyl 
with bicarbonate of sulphide of ethyl, C^IIgS^, 2 COo + C^HgS, 2 CO3; 
it is a colourless' oil, insoluble in water, and undergoes decomposition 
on being heated. * 

On mixhig i c ohpUq^^ lut ion of cai*bonate of ethylo-sulphide of 
potassium with iodine until it becomes brown, and then adding twice 
cts bulk of water, a compound C^Il^SjO^ separates in the fomi of a 
colourless oil; this formation is analogous to that of binoxysulpho- 
carbonate of ethyl, Cj^If.S^Oj, from xanthate of potassa by iodine. 
The new compound is decomposed when heated; it can be mixed 
with sulphuric and nitric acids in the cold without suffering decom- 
position ; with potassa it yields carbonate of ethylo-sulphide of 
potassium, sulphide of potassium and sulphur ; its alcoholic solution 
yields with aniinoniacal gas, sulphur, sulphide of ammonium, carbonate 
of ammonia, and jirobably also urethane. 

Debus draws attention to the connection of the compounds which 
are formed when 2, 4, and 6 atoms of oxygen in the ethylorcarbo- 
.nate of pptassa are successively replaced by sulphur : 

AcO, KO, 2 CO 2 (Etb>lo-carbonate of potassa). 

AcS, KS, 2 CO 2 (Carbonate of ethylo-sulphide of potassium). 

AeS, KS, 2 Cg (AeO, KO, 2 CSo; xanthate of potassa). 

AeS, KS, 2 CSj (unknown). 
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According to Debus, the two middle terms of this series arc iso- 
morphous, and give by a similar action of other substances correspond- 
ing compounds, differing only in so far as the oxygen of the one is 
replaced by sulphur in the other, and vice versd. The deportment of 
these two terms towards sulphate of copper is also analogous ; for 
fhe body which Zeisc considered as xanthate of suboxidc of cop- 
per is, according to Debus, a coftiponn<^ of xanthate of copper with 
subsulphide of copper 3(C^ll50, CuO, 2 CSg) HjCujS. — The boiling- 
point regularly increases by this successive rcjdacement of oxygep 
with sulphur by about 37°, forT atom S enteriijg in lieu of 1 atom 
0; C4II5O, CO2 boils at 120° j CJl.S, CO^ at 162°; C4HBO, CS^ 
, at 200”; C4II5S, CS2 at 237”; Lowig and Schweizer found* a 
lower boiling-point for the lattet compound; but Debus convinced 
himself that the pure substance €41158, CS2, the formula of which 
he confirmed, boils betw§pn 237” and 240”.=— 4)ebus finally is 
of opinion that the xanthates are cortainly to be considered as 
compounds of oxides witlf bisuljihide of carbon ^xanthate of potassa, 
as C4H5O, KO, 2 CS2, and npt, as Berzelius assumed, as C^lljO,- 
KO, 2 COj-f 2 [C4H5S, KS. 2 €82!), and he considers that the com- 
pounds lately discovered by him consist of sulphides (sulphide of Slhyl 
and metallic sulphides) and carbotiic acid. .* 

nthyio.liyposaliiliurlc Ada. — As a product of decomposition of 
mercaptanc by nitric aeid, Lowig arfd Wcidinann discovered an 
acid which was designated as sulj)hethylo-sulphui‘ic acid, and the salts 
of which were considered as RO, C4II5S2O4, iil the dry state. J. 8. 
]VIuspratt(l) stated that this acid is also formed by decomposing 
bisulphide of ethyl wth nitric acid, whilst, by decomposing 
sulphocyanide of ethyl with nitric acid, c*^liylo-hypggjilphurie acid 
is formed, the salts of which arc aurent and 

Gerhardt assigned the latter composition also to the salts of the so- 
called sulphethylo-sulphul^ic acid ; by adopting the formula given 
above, an amount of I cquiv. of water had to be assumed, even after 
drying at 100^, according to most amnlyses. J. S, ]\Iuspratt(2) 
has now found that bisulphide of ethyl (best prepared by distilling 
equal parts of saturated solutions of sulphovinatc of lime and tersul- 
phide of potassium, washing the distillate with water, and repeatedly 
rectifying over chloride of calcium) gi^es, with nitric acid, the same 
acid as sulphocyanide of ethyl, and that the baryta-salt of this acid, 
when crystallized, is BaO, C4II5S2O5 + IIO (HO escapes at 100^). 
The same composition has now been found by Lowig(3) for the 
baryta*salt of the so-called sulphethylo-sulphuric acid- 

(1) Annual Report for 1847 and 1848, II, 18. 

(2) Clrem. Soc. Qu. J. Ill, 18. • 

(3) Ann. Ch. Pharm. LXXV, 349 ; J. Pr. Chem. L, 340. On treating mercaptane 
(C 4 H 6 S 2 ) with nitric acid, Lowig aiidWeidmann (Pogg. Ann. XLIX, 323; Berzelius* 
Jahresber. XXI, 431) obtained also an oily liquid 041158202 , which they desiKna+p^ 
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Nitrite of Oxide of Ethyl. — Jonas(l) observed that bv the action 
of a mixture of strong alcohol and nitric acid upon iron-filings, nitrite 
of oxide of ethyl was formed, which passes over almost completely 
and nearly free from acid without external application of heat. This 
fact had already been arrived at by former observations. In order tp 
prepare this ether, according to J. Grant( 3 ), starch is to be mix^ - 
with strong alcohol, then some pitric acid added, and if required 
a gentle heat applied. — Mbhr( 3 ) doubts the existence of nitnte of 
ethyl or its *being contained in the preparation so termed, because he 
lould not observe( 4 ) a decomposition of this body '(prepared by dis- 
tilling alcohol with nitric acid) by distilling it with potassa or by 
digesting it with an alcoholic solution of potassa. 

Acetate of Oxide of Ethyl. — Jonas'( 5 ) has described some observa- 
tions on the formation of acetate of oxide of ethyl with the co-opera- 
tiou of stronger acids. 11 . J 3 ccker( 6 ) ^nd Schenkcl and Rieck- 
her( 7 ) have made communications on the best mode of preparing 
acetate of oxide of ethyl. 

Oxalic and Carlioiilc Ethers of a more Complex Composition 

Chancel(8) states that he has obtamecl by distilling equal equivalents 
of ^lethyloxalate of potassa (KO, €21130, 2 C^O^) or met%Icar- 
bonate of potassa (_KO Cgll^O, 2 C2O) and sulphovmate of potassa, 

ether-like compounds Ci(,Ha0,<{ = p^|J’C40g=C4H50, O^IIjO, SCgOg) 

andCgHg06(=p*I^>C,06=C4H50, CsH.O, 2CO2), which he terms 

oaalvino-meihyhde and carho-vinomctUijlldc and which may be called 
ethyl-oxalate of methyl and ethylocaibonate of methyl m accordance 
with the views now more familiar. 

KO, c II 2 sOj-=r,ii,o, c,h,o, 2 0,03 + 2 (ko, so^) 

KO, ColljO, 2 C i- KO, Ml^O, 2 so, Cgll^, 2 0*^0^ f 2 (KO, SO j 

In a second communication ( 9 ), Chaned describes more minutely 
the preparation of oxalovmate of methyl CioUftOy (lie terms it here 
Oiialmethylovinide) from oxalovmate of potassa and mcthyloxalo- 


sulphite of sulphide of ethyl, and by treating this compound with potassa a potassa-salt 
was formed, in which the anhydrous acid (combined with 2 equivs. of -potassa) was said 
to be €411(0784 , they teimcd this acid bisulphethylo-sulphuric acid. Laurent (Compt. 
Rehd. XXXI, 351 , J Pi Chem LI, ‘242) pioposed the formula C4lIg0jQS4, for the 
(so-called) hydrate of this acid, and is of opinion that it stands in tile same relation to 
ethionic acid, as sulphurous acid to sulphuric acid 

(1) Arch Pharm. [2] LXII, 9. 

(2) Pharm J Trans X, 244 , Ann. Ch. Pharm. LXXVI, 282. 

(3) Arch Phjrm. [2] LXIV, 47. 

(4) S tracker has conhrmed, in 1851, that the substance designated nitnte of oxide 
of eth}l is really decomposed by alkalies into alcohol and the mtnte of the a}kah (Ann. 
Ch Pharm. LXXVII, 331). 

(5) Loc. cit. sub. (1). (6) Arch. Pharm [2] LXII, 163. 

(7) Jahrb. Pr. Pharm. XX, 193. (8) Loc. cit. page 312. 

(9) Laur, and Gerh. C. R. 1850, 403. 
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vinate- of potassa. He prepares oxalate of oxide of ethyl by dropping 
absolute alcohol upon oxalic acid, heated from 180® to 200®; this method 
yields 80 parts by weight of oxalic ether for every 100 parts of oxalic 
acid. He then converts the oxalate of oxide of ethyl into oxalovinatc 
of potassa by the process of Mitscherlich, dries it ait 100®, and in 
•vacuo, intimately mixes it Avith an ^ equal weight of dry sulphome- 
thylate of potassa (in order to facilitate the distillation, it is advisable 
J;o mix it also with pumice-stone) and liistils,^ in the ^and-bath at 
a gentle heat. The oxalovinatc of methyl thus passing over, is 
freed from a sulphuretted impurity by repeated^ rectifications over 
chloride of sodium, it is then dried over chloride of calcium and 
rectified with protoxide of lead. It then forms a colourless liquid of a 
slightly aromatic odour, boiling ‘between 160® and 170® without de- 
composition ; it has a spec. grav. of 1*27 at 12®, anH thcidonsity of its 
vapour is 4’677 (4'566 c^culatecL for a condensation of CjollgOg to 
4 vols.) It burns with a pale flame,, blue at the edges. It dis- 
solves in boiling water, and is decomposed into wood-spirit, alcohol, 
and oxalic acid. The analysis cojycspqndcd to the formula 
the quantity of oxalic acid obtained by decomposing it with potassa, 

led to the formula^^^^C^Oo, or QIIjO, G^HJ^j Ammonia 

ijjstantaneously decomposes this compound; oxamidc being separated. 
— In this latter communication, ChaiScel states farther, that by dis- 
tilling xanthate of potassa with its equivalent of sulphomcthylate 
of potassa, hisulphuretted carbomethylovinid* (.’yllgOjS^ is obtained 
(etnylocarbonate of oxide of methyl, in which 4 0^are replaced hy 
4 S). — This is a pale yellow, transparent liquid, of a sweet taste, and 
a strong, ethereal, not disagreeable odour; it boils at^ 179° without 
being decomposed, has a spec. grav. o^l*l?,?,«+, ^ 5"', and the density 
of its vapour is 4'652 (4‘680 cmculated for a condensation to 4 vols.) 
It is insoluble in water, soluble in alcohol and ether; it is easiljT 
inflammable and burns with a blue flame, disengaging a considerable 
quantity of sulphurous acid. Only its amount of carbon and hydro- 
gen was determined and found to correspond to the above formula. 

stibethyi. — Lowig and Schweizer(l) have investigated the action 
of antimonide of potassium upon chloride, bromide and iodide of ethyl, 
and obtained as a product of this reaction a compound containing 
carbon, hydrogen and antimony, which they term stibethyl. Iodide 
of ethyl is most suitable for the preparation of stibethyl, on account of 


(1) Mittheilungen der Ziiricher naturf. Gesellsch. ‘Nr. 45 u. 51 ;%bn. i!!h. Pharm. 
LXXV, 315, 327; J. Pr. Chem. XLIX, 385; L, 321; Pogg. Ann. LXXX, .338 ; Arch. 
Ph. Nat. XIII, 298 ; XIV, 288 ; Instit. 1850, 172 ; 1851, 30 ; Laur. and Gerh. C. R. 
1850,237,389; Chem. Gaz. 1850,201, 372,395,420. Frankland (Annual Report 
for 1849, III, 287) supposed a compound of the composition of stibethyl to exist. 
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st(i»HiqFi. its being most readily decomposed. Antimonide of potassium (t^, tri^ 
titrated with 2 or 3 parts of due (]^ttartz sand, is moistened in a 
sn^l flask with iodide of ethyl ; reaction soon takes place, and iodide 
of ethyl is volatilized; when iodide of ethyl np longer passes over 
the flask is connected with a tube and a condenser, filled with 
carbonic acid, and placed in an ^atmosphere of this gas ; on applying 
heat to the flask the stibctlwl passes over into the repeiver (which 
should cont^n some pntimonide of potassium). This operation i|^ 
'repeated with fresh quantities of antimonide of potassium and iodide 
of ethyl, and the entire distillate is rectified in an afmosphere of car- 
bonic acid, whereby the vessel hitherto used as a receiver serves as 
retort. The first portion of the distillate contains iodine, and deposits, 
on standing for some time, a small quantity of colourless crystals, 
containing iodine (iodide of stibethyl). — Stibethyl is a limpid, mobile 
liquid, of a disagreeable onion-like odoqp, and refracting the light 
considerably; it has a spec..grav. of 1 3244 at 16°, does not solidify 
at— 29°, and boils ^at 158°*& at 730”"" barometei*. In the analysis 
it was found necessary, for the exact determination of the carbon, 
to make the combustion with oxide of copper, mixed with from 
4 to' 3 per cent of chlorate of potassa; the antimony could not be 
completely oxydized, by nitric acid or by aqua-regia, but was 

best determined by passing the compound over red-hot quartz sand, 
from which the antimony was a/terwards extracted by means of aqua- 
regia, The composition was thus found to be CijU^Sb ; stibethyl 
contains 3 equivs. ethyl to 1 cquiv. of antimony, or it can be regarded 
as antimouetted^ hydrogen, the hydrogen of which is replaced hy 
ethyl. The density of its vapour was found to be 7’44 (7’60 cal- 
culated for a ^ndensation of CjgllijSb to 4 vols.) Stibethyl readily 
dissolves in alcduw ether,* one ^op of it in contact with the air 
causes, at first, thick white fumes, and shortly after bmiis with a 
*Drilliant white, very luminous flame; when inti’oduced into oxygen 
through a fine orifice it burns with a splendid light ; fuming nitric 
acid hkewise effects with it a beautiful combustion. Under water 
the oxydation of stibethyl proceeds very slowly. 

Stibpthyl, CijIlisSb, combines with 2 equivs. of oxygen, sulphur, 
chlorine, &c. Under certain circumstances 2 C^Hg are separated 
from it, and a compound, C^l^jSb, ethyl-stibyl, is formed. Ethyl- 

(1) Lowig and Schweizer prepared antimonide of potassium by mixing 5 parts of 
crude cream of tartar with 4 parts of antimony, slowly heating the mixture in a covered 
crucible until the tartar was charred, then exposing it to a white heat during one hour, 
and lastly, gradually cooling in a hcrmetica^lly closed furnace. By this process a 
^crystalline' cegdi^ is obtained, bontaiuing 12 per cent of potassium; it decomposes 
water with violence, and is but slowly oxydized in the air on account of Us density ; 
when triturated into a fine powder it evolverf heat and ignites, the ignition may, 
however,, be preveuted by adding from 2 to 3'*parts of fine quartz sand whilst it is 
pounded. 
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stibyl differs from stibethyl chiefly by its sulphur-compoubds being 
insoluble in water. All compounds clftitaining etbyl-stibyl give 
with sulphuretted hydrogen a yellow precipitate, of* a disagreeable 
odour. Ethyl-stibyl and > its compounds will be more minutely 
described by Lbwig and Schweizer at a future period. 

• By slowl^ oxydizing stibethyl, a white powder, insoluble, in ether, 

is formed, in addition to a transparent syrupy mass. The fonner 
is ethyl-stibylic acid, 04ll5Sb, O5, the latter oxide jof stibethyl, 
Ci2Ui5Sb, Og. The largest quantity of oxide of stibethyl is formed 
when a dilute alcoholic solutiorf of stibethyl is ^6wly evaporated in 
a loosely covered vessel (on evaporating an ethereal solhtion ethyl- 
stibylic acid is formed) ; frorj^ the residue the oxide of stibethyl 
is extracted by means of ether ; the solution is evaporated to diyness, 
the residue again dissolved in ether, and this process repeated several 
times. Oxide of stibethyl^ is free? from c^liyl-stibylic acid, when its 
aqueous solution is not rendered yelloy or cloudy by sulphuretted 
hydrogen. Oxide of stibethyl is best and purest prepared from its 
sulphate by dissolving in >jate», precipitating with barjpta-water, 
evaporating the liquid in the water-bath, and treating the residue 
'with alcohol, when a compouiid of oxide of lunl li li J I 1 is 

dissolved ; the alcoholic extract is tlicn de(^\\losed with carbonic acid, 
and the liquid, filtered off from the carbonate of baiyta, evaporated. 
Pure«oxide of stibethyl is also formed by shaking an alcoholic solu- 
tion of stibethyl with an excess of finely powdered protoxide of 
mercury, when the latter becomes rapidly iVdueed. — In its purest 
state oxide of stibethyl is a tough, limpid,-uncrystalUnc mass, readily 
soluble in water and alcohol, somewhat less so in ether, and possess- 
ing a bitter taste ; it does not appear to be poison/, ms, it is not 
changed in the air, and is not volatili^ wlic.i heated in a glass tribe 
it emits white vapours, burning with a bright flame, and leaves 
residue containing antimony and carbon. When gently heated with 
potassium it is decomposed, stibethyl being sejiaratcd ; by fuming nitric 
acid it is decomposed, with' the phenomenon of combustion; dilute 
nitric and concentrated sulphuric acids dissolve it, and form salts of 
oxide of stibethyl ; hydrochloric and similar acids produce chloride of 
stibethyl, and the corresponding compounds. Sulphuretted hydro- 
gen effects no apparent reaction ; on gvaporating a solution of oxide 
of stibethyl, saturated with this gas, crystals of sulphide of stibethyl 
are obtained. 

Nitrate of oooide of stibethyl is formed on saturating dilute nitric 
acid with oxide of stibethyl, or on dissolving stibethyl some warm, 
dilufe acid (when nitric oxide is given off, whilst at the sathe time a 
small quantity of teroxide of antimony is separated) ; it is obtained in 

• crystals on evaporating the solution ; if the acid solution be con- 
siderably concentrated in the water-bath the nitrate is separated in the 
form of heavy oily drops which, on cooling, solidify in a crystalline 
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form. By dissolving this salt in a small quantity of watcr^ and allovviur - 
the solution spontancoiislytto evaporate, .it is obtained in large rhoni- 
boidal crystals^ 01211] sSb, 0.2 + 2 NO5, which melt at G 2^*5 to a clear 
liquid, solidifying at 57 ° in a crystalline form ; it is readily soluble in 
water, less so in alcohol, and scarcely in ether; the solutions have an 
acid reaction and a bitter tast^i ; when heated it deflagrates, like a' 
mixture of saltpetre and charcoal.-^Sw/yvAa/c of oxide of stibethyl 
may be prepared in ,a direct manner, but is obtained purest by 
decomposing sulphide of stibethyl with sulphate of co])])cr; it is 
readily soluble in «]^atcr, and crystallizes only from Ihe syrupy solu- 
tion in the form of small white crystals, OjoUisSb, O2+2 they 

have a bitter taste, and melt when heated a little above 100°. 

^ Sulphide of stibethyl is instantaficouhly formed, with disengage- 
ment of heat, when sulphur and stibethyl arc brouglit^ogetlun’ under 
water. It is most^readily obtained by b(pling a solution of stibethyl 
in ether with pure flowers of.sulplmr; the liquid poimid off from the 
sulphur soon solidi^cs to crystalline needles which arc purified by 
the adheihig stibethyl b(‘Comn3g oyydijed in the aii-, and then re- 
peatedly crystallizing the suljhidc from ether. Sulphide of stibcjthyl, 
tVivigs^ a bulky silyery mass of crystals, of a disa- 
greeable odour and a'eUer taste; when dry it is not changed in 
the air, heated to somewhat above 100° it melts, and at a still 
high(‘r temperature it is deccmiposcd, a liquid product, similar (0 
sulphide of ethyl, being formed. Potassium disengages vapours of 
stibethyl from fused sulphide of stibethyl ; the aqueous solution of 
sulphide of stibe+iyl })rcci])itatcs metals from their solutions in the form 
of sulphides, and yields with dilute acids sulphuretted hydrogen. — • 
Sele'iikle of stibethyl is similar as regards preparation and j)ro]jtirties ; 
it is, however, ^hl?*d^c6:iAp<rs^‘/l in the air, selenium being separated. 

^ Iodine and stibethyh instantaneously unite under water, with dis- 
engagement of heat. On adding iodine to an ethereal solution of 
stibethyl, violent boiling ensues for a moment, and the iodine dis- 
appears rapidly. Iodide of siihethyl is best prepared by adding 
iodine in small portions to an alcoholic solution of stibethyl, placed 
in a frigorific mixture, as long as its colour disappears, and then allow^- 
ing the colourless solution thus obtained to evaporate spontaneously. 
It crystallizes in colourless needles which have to be rccrystallized 
first fiom alcohol, and then from ether, in order to free them from a 
small quantity of a yellow powder, insoluble in ether (a compound of 
iodine and ethyl-stibyl). Iodide of stibethyl, Cj2Hir,Sb, J9, pos- 
^ scsses in a slight degree the odour of stibethyl ; it has a bitter taste, 
dissolved readily in alcohol and ether, and, without undergoing decom- 
position, also in water; it melts and solidifies at 70 °‘ 5 , sublimes 
unchanged at 100°, when in small quantities, and is decomposed 
at a somewhat higher temperature, whilst thick white vapours arc 
formed. From fused iodide of stibethyl potassium separates install- 
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taneonsly stibcthyl. Iodide of Rtibethyl ludiavcs towards metallic salts, 
and towards concentrated sulphuric .\cid, like iodide of potassium. 
Hydrochloric acid immediate!}^ prodoees with it chlorklc of stibethyl ; 
chlorine and bromine separate iodinr, and so does nitric acid, nitrate 
of oxide of stibethyl being formed.- Stibethyl, added drop by drop to 
l)romine, inflameai Bromide of stibethyl is prej^ared by adding a 
freshly prepared alcoholic st^luticwi of bromine to an alcoholic solution 
of stibethyl, kept cold by ice, as long as thg colour pf the former 
disa])pears, when, on addition ^*-f a large quantity of wat(u% bromide of 
stibethyl is separated in th(‘ iV^rfn of a colourless Ij^cfuid. When washed 
and dried by digestion witli chloride of calcium, it is #j 2 H| 5 Sb, Bi’o, 
forming a transparcuit II(pnd, strongly refracting light, and possessing 
the spec. grav. 1*953 ai 17^^; "it solidifies to a crystalline mass at 
— 10^’, has a disagreeable odour, resembling that of tnrpentiii, 
i^xcites sneezing, is rcadjiy soluble in alcohol ♦and in etluu’, in 
soluble in water, and is not volatile it burns with a white flame, 
disengaging acid vapours, and on distillation yields, amongst other 
jirodncts, a strongly acid liq^iid pf tljc intolerable odour of chloral. 
It is decomposed by concentrated sulphuric acid, with disengagement 
of hydrobi’omic acid, and by chlorine, with 

tlic alcoholic solution behaves^ towards salts like bromide of 

potassium. — Stibethyl, add<*.d drop by di^ to chlorine-gas, inllames, 
and burns with a bright smoky fltamj^ll^licn stibethyl is brought in 
contact with 1 vol. of dry hydrochy^^HjjW gas, ^ vol. of hydrogcil 
and chloride of stibe thyl are likewise prodne(‘,d, wit1» 

disengagement of liydrogcn, by the acnon of funding hydrocldorie* 
acid on stibethyl. ^J'Jiis compound may be obtained pare, and with 
readiness, by decomposing a concentrated solution of .nitrate of oxide 
of stibethyl with strong hydrochlor^* acid. Chloride of stibethyl, 
C,JI,5Sb,CU, separates in the form of a colourless liquid which ij^ 
jno'ifiiKl like the hromide. It has a s]ie,c. f^rav. of 1'540 at 17", smells 
strongly of turpentin, possesses a hitter taste, is insoliihlc^ in water, 
readily soluble in alcohol and ether, and reniaijis liquid at — 12"; 
it appears to volatilize, undecouijiosed, in small quantities, when 
distilled witli wahu’. When heated by itself, it exhibits the same 
deportment as hrojnidc of slihothyl. Concentrated sulphuric acid 
disengages from it hydrochloric aci<i« whilst, vice versa, hydrochloric 
acid precipitates chloride of stibethyl fronr a solution of sulphate 
f)f oxide of stibethyl. In every other respect it behavers like chloride 
of potassium or sodium. — On mixing the aqueous solutions of 2 equivs. 
of cyanide of mercury and of 1 cquiv. of suljihidc of stih^ryl, sulphide 
of mercury and a liquid arc formed having the odour” ailtt taste of 
hydrocyanic acid. It behaves towards metallic salts like cyanid<3 
of potassium, and contains, therefore, cyunide'^f stibethyl. After 
twenty-four hours, and in less time when heated, the liquid docs not 
exhibit any longer this deportment ; if it be now boiled with potassa. 
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stvbethyi. it produccs ft copious disengagement of ammoniacal gas. On “adding 
iodide, of stibctnyl to an alcoholic solution of cyanide of mercury, 
iodide'^f merewy is at first precipitated, and after a while redis- 
solycd. From the solution a salt is then deposited, in the form of small 
ydilow, hard, brilliant crystals, soluble in water and alcohol, which is 
most likely a compound of iodide of mercury and cjnnideof stibcthyl. 
Dilute hydrochloric acid precipitatec from the aqueous solution of 
this salt iodide of meijcury, whilst chloride of stibethyl and hydro- 
cyanic acid arc formed. 

Lbwig and Schn^eizer regard stibethyl as a radical containing 
2 equivs. of ^yl, combined with the adjunct C4H5, Sb. That 2 equivs. 
of free ethyl exist in this body, is proved in their opinion by the 
. combination of 1 ejquiv. of stibethyl ‘with 2 equivs. of oxygen, sul- 
phur, &c. In kakodyl, however, 1 equiv. of methyl is united to the 
adjunct As, which consequently combines with only 1 eqxiiv. of 

oxygen, sulphur, &c. (Kolb^e assumes in the kakodyl 2 equivs. of 
methyl, coupled withal equiv. of As; comp. p. 284). 

They farther state that, bv the action of iodide of ethyl on 
bismuth-potassium, a conjpound of ethyl and bismuth is formed, 
and ajso produces perfectly analogous compounds. 

Laurent and Gerha'i'H(l) are of opinion, that the base in the 
compounds designated as S.xlts of stibethyl is CjjHigSb, and they 
propose for it the name ^SjM^ethine. The nitrate of oxide of 

stibethyl of Lbwig apdJ^^^Kzcr is, according to -the former, 
2 HO, 2 chloride of stibethyl, CiaHjgSb, 

2 IICI, &c. , 

Hydrated Oxide of Amyl. — On the decomposition of hydrate of 
oxide of'amyl Iw heat, comp. p. 335. 

Iodide of Aniy¥.'-i-F rank lan^ (2), who formerly investigated the 
decomposition of the iodides of ethyl and methyl by zinc(3), has now 
extended these inquiries to the iodide of amyl.— In order to prepare 
iodide Of amyl, he gradually dissolved 4 parts of iodine in 7 parts of 
hydrated oxide of amyl, and ihtroduced, previous to each fresh addi- 
tion of iodine, a piece of phosphorus into the liquid, until this was 
rendered colourless. On distilling the thick liquid in an oil-bath, 
a colourless distillate passed over, whilst a thick, oily, very acid 
liquid, insoluble in water (probably a compound of phosphorus with 
oxide of amyl), remained behind. The distillate, which contained 
a considerable quantity of hydriodic acid, and unchanged hydrate of 
oxide of amyl, in addition to iodide of amyl, was washed with a little 
water, and after digestion with chloride of calcium for twenty-four 


(1) Laur. and Gerh. (A R. 1850, 399. 

30; Ann. Ch. Pham. LXXIV, 41; Ann. Ch. 
XXX, 372; J. Pham. [3] XVllI, 230; Laur. and Gerh. C. R. 1850, 157. 
(3) Annu^ Report for 1849, III, 283 sqq. 286 tqq. 
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hours, it was rectified. The boiling-point rose from 120® to 146®, iodide of 
when at the latter temperature, pure iodide of amyl passed over. 

If this be coloured brown by iodine, derived from hydriodic acid 
not completely removed, it may easily be rendered colourless by 
rectification over mercury. Iodide of amyl, the formula of which, 

' Frankland coufirmed, is» a colourless liquid, .powerfully 

refracting light, and possessing % slightly ethereal odour, and a sharp, 
pungent tdste; it boils at 750™“ barometer, oi 146® (C^ihours stated 
120®) ; its spec^ grav. is 1-51113 at ll®-5. • 

Iodide of amyl is acted upon by zinc with.tnore difficulty than 
iodide of ethyl. In consequence of the readier dedfimposition of 
iodide of amyl alone, and ^yth zinc, into hydriodic acid and other 
gaseous products, the temperature at which tjje decomposition is 
effected must be carefully observed. Frankland found it advisable to 
use an amalgam of zinc, i%3tcad of zinc. He introduced pasty amalgam 
of zinc, granulated zinc (which enters jinto the amalgam in the same 
proportion as the latter is deprived of its ziujc by the action of the 
iodide of amyl) and iodide^ of •amy V, into a glass tube, sealed the 
tube after letting the liquid boil for a short time, exposed it during 
some houi*s in an oil-bath to a, teinpcraturc./,vfrti^”ii4iiiMl^ to 180®, 
opened it after cooling so faa as to be ablj>’i!6 introduce a little potas- 
sium, scaled it again, and heated it more to from 160® to 180® 
during one hour. The tube was then again opened, and, by means 
of a cork, connected with a glass tube, which Jed into a receiver, kept 
cold by a frigorific mixture. The contents*of the tube in which the 
decomposition was effected, were then subjected •to distillation in 
a water-bath, at a temperature not exceeding 80®; when nothing 
farther passed over at this temperature, the remaining liquid was 
distilled by the heat of a spirit-lamp.^ 

The less volatile distillate obtained in the latter w^ay, was colourlesjg,* 
and of a peculiar, penetrating odour ; potassium suffered no change in 
it ; on being rectified the greater portion passed over at 155®. The 
body distilled over at this temperature possesses the composition 
CjoHji ; its vapour has the spec. grav. 4*8989 (calculated for the 
formula and a condensation to 2 vols. = 4-9062)»; Frankland 

considers it to be amyf. Amyl is a transparent liquid of a feeble 
ethereal 6dour and a burning taste,«it haa a spec. grav. of 0*7704 at 
11®, boils at 728™“ barometer at 155®, and becomes thick and oily, 
but not solid, at — 30®. It cannot be inflamed at the ordinary tem- 
perature, its vapour burns with a wffiite smoky flame ; it is insoluble 
in water, miscible in every proportion with alcohol jnd with ether. 

It is not attacked by fuming sulphuric acid, and is l^ut fllowly, and < 
then only at the boiling heat, oxydized by fumi^ nitric acid, or by a 
mixture of nitric and sulphuric acids, the c^lfour of valeric acid 
being given off. Frankland intends to describe at a future period 
more minutely the products of this reaction, and also those of th^ 
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Iodide of actioii of cKloi’ine and bromine on the products of decomposition qf 
iodide of amyl by zinc. 

The more volatile liquid which after the decomposition is clFected 
can be distilled over at a temperature not exceeding 80°, has a strong 
and disagreeable odour ; it has at first a sweet, and then a tar-like 
taste, and , boils even by the heat of the hand. It is a mixture 
of two liquids. If a ball ^of cok'e, saturated with fuming sul- 
phuric acid, he introdivccd into its vapour (which possessed a spec, 
grav. of 2*42), 46*8 pl;r cent by volume of the vapom* are absorbed, 
and what is left is^^ondensed, only when cooled tp a tempei’ature 
very near to*the ordinary one. The mixture consists, according to 
Frankland, of liquids possessing the, empirical formulfe C 5 H 5 and 
C 5 Hg, formed by dqcomposition of part of the isolated amyl CxoHn ; 
just as in the decomposition of iodide of ethyl by zinc(l) part of the 
ethyl C^llj splits iifto C 2 H .2 and ^his view is corroborated 

by the fact that the spec. grai. of a mixture of the vapours of CjII^ 
(absorbable by fuming sulphuric acid) and of Cgll^ (assuming a 
condensation to 2 vols. for both ''form .ilae)^ in the above proportion, i^^ 
calculated to be 2*45 (found 2*4.2), By the action of a mixture 
anhy<ri*ba^*fw»iWi?osi’J^sulphuric acid on the mixture of both fluids, 
cooled down to— 10 °, fhdixolumc of the latter remained apparently 
unchanged, but on being disViJIcd in a gently heated water-bath only 
one half of it passed over, and tlifc distillate, after being digested with 
caustic potassa, possessed the composition CjHg, the density of its 
vapour=2*4G57 (Cr,lTg requires for a condensation to 2 vols. the 
calculated density 2*487C), in the liquid state it bate a spec. grav. of 
0*6385 at 14°*2, and the boiling-point 30° at 73^?* hai^meter. 

Frankland doubles the formulie of botki these more volatile 
products of decomposition of^ k>dide of amyl by zinc, making them 
and CjoHjg. He found the former to be likewise formed on 
heating iodide of amyl in a sealed tube to 140° with an equal volume 
of water and zinc ; if) after the dccomjiosition is completed, the tube 
be connected with a distilling apjiaratus and heated to 60°, oxy-iodidc 
of zinc, water and some undecomposed iodide of amyl remain behind, 
and a fluid distils over, which, after digestion with hydrated potassa 
and rectification, proves to be identical with the one described above, 
obtained by the action of zinc on iodide of amyl without water, possess- 
ing the composition CjHg or CjgHjj, boiling at 30°, 758™“* barometer, 
and having a spec, grav. in the liquid state of 0*6413 at 11°*2, and 
as vapour 2*4998. Frankland considers the true composition of 
tliis substanc^to -be Cn,Hm H, and terms it accordingly hydride of 
amyl ; it has an agreeable odour, similar to that of chloroform, is 
insoluble in water, soluble in alcohol and ether, is separated from the 
alcoholic solution by%atcr, remains fluid at— 24°, is not attacked by 

(1) Annual Report for 1819, HI, 284* 
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faming sulphuric acid, and is, generally speaking, a vcr^%onstaut 
compound ; its vapour burns with a brilliant smokeless flame. 
Frankland thinks that this body is contained in theJiquid described 
by lleichenbach(l) as eupione, and obtained from wood-tar, and that 
generally the gases disengag'ed by the dry distillation of wood and 
*coal are niembers of the series 

The hody which forma witb^ the hydride of amyl th*e mixture 
of volatile products of decomposition by the action of fine on iodide 
of amyl in the absence of water, and the com|X)&ition of which may 
be cxj)resscd by the empirical* formula f'sHs, is* termed by Frank- 
laud*wa/f!r<?«e(2), and*thc rational fonnula assigned to it. It 

is a colourless liquid of a penetrating disagreeable odour, boiling at 
about 35°, and is rapidly absoAed by anhydrous sulphuric acid and 
pentachloiidc of antimony; it was not obtained fi’ce from hydride of 
amyl. ^ • • 

Iodide of amyl yields, when decom}:^scd by zinc in the absence of 
water, in addition, to amyl (C'loHii), hydride of amyl (CjqHjj) and 
valcrene (CioHjJ, also zinc-aiayl iJC’j^IIjjZn), the deportment of 
which is similar to that of zinc-ethyl and zinc-methyl (3). — When po- 
tassium is heated to its fusing-])pinl with iodide.. aie same 

products of decomposition aj’e* formed, i\.A'n tlfie exception of the 
compound corresponding to zine-an^j^’ Tlic decomposition with 
potassium, however, eannot be rccoinmcnded for the preparation of 
amyl. — In the presence of water, the dccoin])i)sition of iodidi* of amyl 
by zinc takes place according to the cqilation ; + 3 Zn + 

HO=C\oIIi 2 + ZnO, ZnJ. • 

Sulphamyilc Acid. — Kckule(4) has subjected to a closer investi- 
gation the sulphamylic acid discovered by ('iihours(5). It is formed 
by the mixture of equal- parts of hyijj’ated oxide of amyl and hydrated 
sulphuric acid without application of heat, but after standing for. 
a longer period ; the formation is complete when the liquid is 
jicrfeetly miscible with water ; an excess of sulphuric acid docs not 
decompose the acid formed. By neutralizing the liquid with carbo- 
nate of baryta, protoxide of lead or lime, filtering and crystallizing 
the filtrate, the sulphaniylates of these bases are obtained, and from 
these the free acid and the other salts. — The free acid isolated from 
the baryta-salt by means of sulphry’ic acid, or better, from the lead- 
salt by means of sulphuretted hydrogen, formed, on careful evapo- 


(1) Schweigger-Seidel’s Journal LXVIII, 117 ; Ann. Cli. P1 ««im. YlII, 217. • 

(2) Gcrhardt (Laur. and Gerh. C. R. 1850, 158) considers Franklatid’s valcrene 
to be identical with Balard’s hydrocarbon from hy<lratcd oxide of amyl (Ann. Ch. 
I’liys. [3] Xll, 321), which Gcrhardt termed p'aramy/etie. Compare, also, page 329. 

(3) Annual Report for 1849, III, 288. 

01) Ann. Ch. I’harui. LXXV, 275. 

(5) Ann. Ch. Phys. [2] LXX, 81; Uerzelius’ jahresber. XX, 510. 
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*n?SSd^" ^PRie aqueous solution, a liquid of the consistence of a thin 

‘ syrup; it could not be obtained in a crystalline form. It has an 
acid taste and a very acid reaction ; it dissolves iron and zinc with 
disengagement of hydrogen, is readily decomposed when exposed to 
the air, when heated, and in vacuo, and the more rapidly the more 
concentrated it is. It forms only neutral salts', with the exception of 
a basic lead-salt ; the former are nsostly crystallizahle, all of them 
soluble in water, most^of thfem in alcohol, and some also in ether; 
they have a more or less bitter taste, are fatty and soapy to the touch, 
and are decomposed in the air, whe'n crystallized as well as when 
dissolved, hydrate Jf oxide of amyl and a sWphate being formed ; 
they^ can be dried at 100 *’, and when heated to a higher degree they 
disengage an inflammable gas, and leave behind a residue of aul])hate, 
mostly carbonaceous (sec p. 329). — The ammonia-salt was prepared 
by decomposing th» lime-salt with carbonate of ammonia ; it forms 
white crystalline mass when ^he solution is ra])idly evaporated, an 
when slowly white scales; its composition is Ci„Hj,0, NH^O, 2 SOj”! 
it does not decrease in weight^at 100", , is decomposed at Id-O", an^ 
burns, leaving a residue of charcoal behind. — The potassa-salt fore’ 
a white ija^y^ iaill atgd mass when tjie solution is* rapidly evaporate , 
and maramillated gro'i^^f, needles, of silky lustre, when it is left to 
evaporate spontaneously; iis,is (3 iq11j{0, KO, 2 SOg-fS HO ; HO 
escapes in vacuo and at 100 ".-^i'hc soda-salt forms white or c(^ur- 
less mammilla;, CjoHuP, NaO, 2 SO^d-S HO, which become 8.4ft at 
35", melt at a higher teniperature, and lose their water in vacuo and at 
100 *’. — ^The harytQ-salt forms large rhombic tables, Ci(,H], 0 ,Ba 0 , 2 S 03 
-h 2 HO ; the water escapes irTvacuo, and the salt is decomposed at 
95". — ^^fhe strontia-salt forms crystalline mammillse, also containing 
2 equivs. of water. — 'fhe litne^^alt forms small colourless crystals,- 
.grouped in niammdla;, CjgHjjO, CaO, 2 SOj-f 2 HO ; it effloresces in 
ary air, and is slightly decomposed when protractedly heated to 100 ". — 
The magnesia-salt forms leaves of the lustre of mother-of-pearl, the salt 
of protoxide of manganese colomdess, that of protooeide of copper pale 
blue flat crystals ; all contain 4 equivs. of water of crystallization. — By 
dissolving hydrate of alumina in the aqueous acid a colourless acid 
liquid was obtained, which, in vacuo over sulphuric acid, dried up to 
a gelatinous, deliquescent, readily decomposing mass. — The zinc-salt 
forma tables of the lustre of mother-of-pearl, the salt of protoxide of 
nickel green tables, grouped in a mammillated form ; both contain 2 
eqult^. of water of crystallization, the ^mer is decomposed at 110 ", 
the latter is deliquescent in moist air.— ^JThe lead-salt is prepared by 
saturating; tlfg" acid with carbonate of lead, and cai'efully evaporating 
the acid liquor, towards the end over sulphuric acid ; it forms small 
colourless crystals, grouped in mammillse, and is CjoHjjO, PbO, 2 SO 3 
+ HO; on digesting the solution of this salt with protoxide of lead, 
a** colourless neutral liquid is obtained, from which small crystals se- 
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parate, containing for 1 equiv. .of oxide of amyl 2 eqnivs. of protoxide sniphomy- 
of lead ; their solution is deeoraposed even by the carbonie acid of the 
air. — By dissolving iron in the aqueous acid a pale-green liquor is 
obtained, containing protoxide of iron j on being evaporated, it 
deposits, first sesquioxide of iron, then small pale-green crystalline 
grains which rapidly assume a yell«w colour in the airj by dis- 
solving hydrated sesgjuioxide of ifon in qqueous acid, a yellow fluid is 
foi*med, yielding on evaporation small, y wlow, dcliquesceiit, crystalline 
grains which are readily decomposed. — On evaporating the solution 
of oxide of silver in aqueous acid, the silver-salt ^|)arates in the form 
of small colourless scales which arc anhydrous wnen dried in vacuo ; 
they arc blaokcncd in contact with the air, and undergo decompo- 
sition. — By dissolving protoxide* of mercury in fljic aqueous* acid a 
yellow liquor is obtained which, .when evaporated in vacuo, yields 
dark-yellow mammillated crystals,* containing 2 flquivs. of water of 
crystallization, and deliquescent in moisif airt 

The decomposition of the sulphamylates by heat has been more 
closely examined by Kekule in the east; of the lime-salt. Above 100° 
this salt became soft, disengaged an iiiflammable gas mixed with a con- 
siderable quantity of sulphurous and carbonic aeidt, vstfjPbThckened ; 
the mixture of the gases was^passed throi^iV milk of lime, and that 
portion which was not absorbed collect;^ovcr water, when a coloui’- 
less, volatile, inflammable liquor, floating on the water, was con- 
densed. The quantity of the latter diminished as the heat in the 
retort increased ; then, however, a large quantity of a yellow, less 
volatile liquid passed over, floating on the ivater of the interposed 
receiver j at a still higher temperature sulphur passed over, and the 
quantity of carbonic acid increased ; sulphate of lime and charcoal 
remaining in the retort. The more volatile liquid, purified by washing 
with water and some carbonate of soda, and dried over chloride ofir 
calcium, exhibited a constant boiling-point at 42*^; its composition 
corresponded very closely to the formula Cn,Hio, the spec. grav. of its 
vapour was found to be 2*43 (calculated for a condensation of CjqHjq 
to 4 vols. it is 2'45) ; this substance appears, accordingly, to be 
identical with the most volatile of the products obtained by Balard(l) 
on distilling hydrated oxide of amyl with chloride of zinc, and which 
he termed amylene. The less volatile liquor did not exhibit a constant 
boiling-point, and was partially decomposed by each distillation ; after 
repeated fractional distillation, that portion which distilled over 
between 165® and 175® was examined, and found to possess a compo- 
sition approaching td^he fonql^ CioHjiO; it was. dissolved by, 
sulphuric acid with a red colour, like the substance ob^ined by 


(1) Ann. Ch. Pliys. [3]* XII, 320} Berzelius’ Jahresber. XXV, 783 ; compare 
page 327. 
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Ilvpo 
sulphumy 
lit acid 


Gaulthier de Claubry(l) and by Ricckher(2), and termed by 
them oxide of amyl , it also possessed a similar composition and 
boilmg-point. 

Hyposuiptaamyiic Acid. — Gerathcwohl and Erdmann obtained 
the so-called sulphamylic acid as a product of decomposition of amyl- 
mercaptane by nitric acid, and O. Henry, Jun. as a pioduct of decom- 
position of bisulphide of amyl or sifiphocyanide^f amyl by the same 
acid , they asciibcd to its baiyta-salt the formula BaO, 

HO. A W IIofmttiin(3) expicsstd the opinion th^ this acid might 
be identical with llyposulphainjlic acid as obtained by Medlock by 
tlie action of nitiic acid on bulphocyamde of amyl, the baiyta-salt of 
winch had the composition BaO, C, H^SgOj. J. I>ftnson(4) has 
now found that tfic acid foimcd from bisulphide of amyl by nitiic 
acid is actually hyposulpbamylic acid, and yields a baryta-salt = BaO, 
CjylljiSgOr. ‘ 5 


Volatile Oils in Gcneraf^ — Van llces(5) has dctcimiucd tlie 
e ^ number of volatdc oils, paitly picpared by 

himself, part'i^^weuii m commciec. We give here only^ the 

determinations obtained ‘ 'th the foinici, along with the tim- 


peiatuic . 

01 Abbintliu 

» 

0 937 


01 

Ciibebar 

0 920—0 936 

P 

„ Anisi stcll 

0 970 

20 

1 ** 

1 u niculi 

0 908 

20^^ 

, , ^nlg 

„ CaHmi aioiu 

0 977—0 9S0 

20 

1 

t 

Jiinipeii bacc 

0 862—0 875 

p 

f 0 950—0 950 

15 


Lavcndulde 

. 0 892 

p 

, jCarvi 

0 900—0 920 

? 


Menth geim 

0 908 

20 

„ Cdrvopbyll 

1 031—1 043 

? 

I 

Pctrac rect 

0 755 

20 

„ „ stip 

1 019 

21 

1 1 

buccmi rect 

. 0 910—0 936 

20 

,, CasbiiL llor 

1 02 i 

«o 

1 

Yaleiiansc 

0 940-0 952 

20 

„ Cinn Cabs 

10i3 1038 

20 

1 





SchaihiiJi^O) iccoinnitnds foi tlie puparation of essential oils the 
a])plication of ovii-luated steam 

lIdituiig-Sehwai/kopf(7) has made some pominunications on 
the adultciatiou of oil of lavendei with oil of tuipeiitui, and of oil 
of cassia with aleoliol Obscivations on peppcitnmt-oil, espeiially on 
the adulteration of that from Ameiica, have been communicated by 
Sandrock(8). 

OH of iiuter Aimonas. — Lament and Gerhardt(9) have produced 


(1) Ann di Pharm XLIV, 128 

(2) Annual ^sport for 1847 and 1S48, {|||■5 

(i) Annual Report for IS 19, III, 290 (4) Chem Soc Qu J III, 158 

(5) Arch Pharm [2] LX I, 18 (C) Loc cit page 275 

(7) Aich Pharm [2] LXIIJ, 135 (8) Areh Pharm [2] LXI, 150 

(9) Laur. and Gcih C R 1850, 113, Aim Ch Ph*rm lAXYl, 302 (m abstr ) , 
Compt llend XXX, 404 (paitly in abhtr ) , lubtit 1850, 114 
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some neWTJbmpounds from oil of bitter almonds. Their investi- 
gations relate more particularly to the action of ammonia on oil of 
bitter almonds, which had already been examined by Laurent(l), 
and they correct the former statements in several points. They 
saturated oil of bitter almonds, heated to 100*’, with dry ammoniacal 
gas, and then dissolved it in a mixture of alcohol and ether ; the 
crystalline mass which separated* after ^ few days, was treated with 
boiling alcohol, when a white powder 7i remained* behind ; •the solution 
thus formed deposited, on cooling and evaporatiod, a body A in small 
needles. The latter, when puvifed by washing will a little ether to 
which some alcoliol had been added, and recrystallizing fr^^m boiling 
alcohol, possesses the composi^on C,,4H,gN302j it melts easily and 
solidities again into a resinous mass; it is insoluble in water, little 
soluble in cold alcohol, and readily soluble in ether. This compound 
is not decomposed by dilute acids “when cold, butfou boiling it with 
hydrochloric acid, oil of bitter almonds iB separated and hydrocyanic 
acid given off. The same compound was formed by the protracted action 
of ail alcoholic solution of cyai*idef)f aii^^nonium on pure oil of bitter 
almonds. Laurent and Gerhardt arc of opinion, that the substance 
formerly designated as benzhydramutei^l) is identical com- 

pound. — The body B, almost insoluble in Ivullng nlcofl||p}ioy say is 
identical \n'i^ benzoylazotide{‘^) and its ,^i<fc composition G30II13N3. 
With these compounds, Laurent and Gerhardt associah; the 
hydrobenzamide{A), C^gTIigNy, and the body obtained by 

Zinin(5) by the action of hydrocyanic acid 011 oil of bitter almonds 
(they consider Laurent's benzimide{Q) as being identical with it), and 
giv e the following table for the formation of these svibstaiiccs : 


llydrobenzamide : 
Compound A : 
Compound B : 
Zinin’s compound 


3 C„H,0, + — 4 II0.-C,,H,«N,0, 

2 C.^IlyO., 1- — 4 I10 = C:„,II,2N3 

3 C, .II A + gJJi” — 2 no = C„.1I„N„0,. 


On mixing nearly equal volumes of aniline and pure oil of bitter 
almonds (both anhydrous) and heating, water is eliminated, and the 
product, when left to itself (or wheif poured into water), solidilies 
to a crystalline mass which, after being pressed, is rendered pure by 
rccrystallization from boiling alcohol or by distillation. This com- 
pound, benzoylanilide, is insoluble in water, very soluble in alcohol 


fl) Ann. Ch. Phys. [2] LIX, 397; lAII, 23; LXVI, I8I ; Berzelius’ Jaluresber. 
XVI, 24.’) ; XVII, 289 ; XVlIl, 319. » 

(2) Berzelius, Jaliiesbcr. XVIH, 352. (3) Ibid. 3.53. (i) Ibid. XVII, 291. 

(.5) Ann. Pbarm. XXXIV, 188; Berzelius’ Jahresber. XXI, 35G. 

(0) Berzelius^ Jaluosbcr. XVI, 21(K .. 


Oil of 
bitter 
almonds. 



332 


ORGANIC CHEMISTRY. 


on of and ether, possesses neither taste nor odour, is. easilj^usible, and 
aimo^. boils at a. very high temperature without undergoing deeomposition ; 
its cbmpositioAi is CggHj^N, and its formation is explained by the 
^nation Ci4Hg02 + Ci2H7N=C2BlIiiN H -3 HO. In contact with acetic 
or hydrochloric acids, the benzoylanilide becomes fluid. By concen- 
trated sulphuric acid it is dissalved when heated, and water separates 
oil of bitter almonds from t^e solution, whilst it dissolves sulphate of 
aniline; fuming sulphuric acid decomposes it in a corresponding 
manner. By bromine it is rapidly decomposed wh^n in an alcoholic 
solution ; if the R|[uor be left to itself, tribromanilirw, CjjH^BrgN, 
ci’ystallize^ 

On mixing 5 parts of powdered ui^a with 2 parts of oil of bitter 
almonds and^ hesiting the pasty mass (but not to 100"), solution first 
takes place, and then the mass suddenly solidifies. The product is 
powdered, washed with ether, boiled with a large quantity of water 
and dried at 120°. The'eonipound thus obtained, benzoylureide{\), is 
a white, crystalline powder, insoluble in water and ether, soluble in 
alcohol, and of the composition Cjo^IogNgOg ; its formation is explained 
by the equation 3 + 4 031141^303= CggHogNgOg-f 6 IlO. Bcn- 

zoyluToRliBilllllj^comp.osed when heated with dilute acids, oil of bitter 
almonds ^jH^rea being ^wnied. Her.tcd by itself it becomes yellow 
at 1 70 °, ancRt ^ higher t^i^jeraturc disengages oil of bitter almonds 
and ammoniacal water, leaving behind a residue insoluble in alcohol 
and ether, which disappears on the ajiplication of a higher heat ; it is 
dissolved when protractedly boiled with potassa, whilst ammonia and 
oil of bitter almonds escape, and the residue appears to contain ben- 
zoate of potassa. ■ 

Oil of bitter almonds is), with difficulty, convcrted^Kimpletcly into 
chloride of benzoyl by the action of chlorine ; from a partly saturated 
, oil, orilliant, colourless leaves were gradually deposited, which, 
moistened with cold alcohol and pressed, exhibited the composition 
*C28HiiC104=Cj4Hg02, C14H5OIO.3. This combination of oil of bitter 
almonds anfl chloride of benzoyl is without odour when dry ; when 
moist it emits acid vapours and the odour of bitter almonds ; it is 
•easily fusible, and remains liquid for a long time when carefully 
melted, but solidifies afterwards into a crystalline mass, which change 
is eflccted instantaneously on being touched with a glass rod.' Exposed 
to a higher heat, it splits into chloride of benzoyl and oil of bitter 
almonds. Cold water scarcely acts upon the crystalliaied compound, 
but when heated vyith water it is decomposed into benzoic acid, oil of 
bitter a^ qi^d s afid hydrqchloric acid. It is isomeric with the chloride 

(1) Laurent and Gerhardt assign the nflpi of uretdes to compounds which contain 
the elements of a salt-like urea-compound ‘mmus v/af^r. They attempted in vain to 
prepare a beiizurcide analogous to benzamide, by the action of chloride of benzoyl on 
urea ; on gently heating both substances, some beuzoylure'idc was formed. 
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bcnzilc which Cahours(l) prepared by the action of chloride of 
phosphorus upon benzilic acid, 

Lauren t(2) proposes the formula CjoHgNSg for the body which 
Quadrat(3) obtained from the so-called sulphocyanidc of oenzoyl, 
boiling it with alcohol, and which he considered to be 
O56II24NA (Ci6H5NS2+C4He02=C2cH9NS2 +2 HO). Wc have to 
refer to the original concerning the suppositions of Laurent on the 
constitution of the other substances formed in the preparation and 
decomposition of sulphocyanidc of benzoyl. 

Azosulfwe de Ae«2re«e(4) has, according t(^'’Laurent(5), the 
formula 042H,gNS^ in accordance with a recent octermindtion of the 
nitrogen, and not formerly ascribed to it. * 

Mustard-oii. — Laurent(6) ha^ published observations on the 
constitution of the essential oil of mustard and the compounds 
derived from it ; they cannq^. well be rendered intelligible in an ab- 
stract, and wc have therefore to refer to thc'*piaccs quoted below. 

By the oxydation of the essential oil of mustard with chromic acid 
lllasiwetz(7) obtained a coesiderable^quantity of acetic acid, but 
oidy a very small quantity of propionic acid,* with nitric acid a 
tolerable amount of formic acid (besides, as already knoun, oxalic 
acid; garlic-oil yielded with .iiitric acid the same adtds). — When 
mustard-oil is protractedly boiled with -i^51ution of caustic soda, in 
such a manner that the vapour is condensed and flows back again, 
and the remainder of the sulphur is then removed by means of 
a warm solution of protoxide of lead in pdtassa, the oil washed 
with dilute sulphuric acid and water, and lastly rectified, a colour- 
less oil of fishy smell is obtained ; the same oil is formed when 
mustard-oil is treated with soda-lime; lllasiwctz ascribes to this 
oil- the formula 6CgH502-l- HO. 'J^he remaining alkulinc liquor 
contains traces of propionic acid, sulphide of sodium, and cai'bonatc of 
soda ; during the action of the solution of soda on mustard-oil 
ammonia is said to escape. — From mustard-oil of another source 
Illasiwetz obtained, by boiling with solution of soda, an oil of the 
odour and composition of sage-oil (found 80 0 per cent of carbon, 
11*1 of hydrogen, 8*9 of oxygen). 

Hydrocarbons In Crude Wood.Sptrit. — Cahours(8) has inves- 
tigated the hydrocarbons in, crude \i$ood-spirit. On adding water 
to it a pale yellow liquor separates, floating on the surface; its 


(1) Annual Report for 1847 and 1848, I, 412. 

(2) Laur. and Gcrh. C. R. 1850, 80. 

(3) Annual Report for 1849, III, 298. 

(4) The former hydrurc' de mlfazobenzdile : comp. Berzelius’ Jahresber. XXII, 
328. 

(5) Compt. Rend. XXXI, 352 j J. Pr. Chem. LI, 243. 

(6) Lau^y^and Gcrh. C. U. 1850, 81 ; Compt. Rend. XXX, 126. • 

(7) Loc- cit. page 268. ^ 

(8) Compt. Rend. XXX, 319 ; Institr 1850^(19; Chem. Soc. Qu. J. Ill, 183. 
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filing-point gradually rises from 90° to 200°, and it appears 
impossible to separate it into its various constituents by frac- 
tio>i®l distillation. On shaking this liquor with concentrated sul- 
pburip' acid a brownish-red tough mass is obtained, upon which 
a clear liquor, of aromatic odour, floats; the latter, washed with 
^kalinc water, dried with fu^d chloride of calcium, and distilled 
bver anhydrous phosphoric acid, exhibits a boiling-point,* also rising 
from 108° ^to 170°, ^bu^ dt certain temperatures larger quantities 
distil; thus, between 108° and 112°, between 128° and 130°, 
between 145° and 148°, and between 16*1° and 108”. — The portion 
passing over betwAin 108” and 112” is toluol (Cahours terms it 
Ha/uene), the density of 'ts vapour was found to be .3‘27. 

Cahours prepared from it, by the action of fuming nitric acid, niiro- 
toluol and dinitrololuol ; and from the former, by means of sulphide 
of ammonium, toluidine. Frotuc the diqitrotolnol he obtained in a 
like manner the base n^rolohiidine, already announced by him on 
a former occasion(l), CjjHyN20j=(JijH^(NOj)N ; it ciy.stallizes in 
yellow needles, and forms with acids sa^ts of which Cahours analyzed 
the hydrochlorate C,jII^N.204,'lfCI, the nitrate C'j4UoN20„ 1 10, NOg, 
and the sulphate CjjH<,N20i, 110, SOg; treated^dth ehloridc^of 
benzoyl or chloride of cumyl, it yields compounds analogous to the 
amides and anilides. — Thc^iprtion distilling between 128” and 130'', 
is xylol (Cahours terms it xylene) has the composition CjgH,,,, and 
yields, with fuming nitric acid, similar nitro-compounds. Nitro\ylol, 
dissolved in alcohol, ’gives, with sulphide of ammonium, a base 
analogous to tobiidine, viz. : xylhline. — The portion distilling between 
145” and 148” contains cuiuol (Cahours terms it cumene), CigHja, 
from which Cahours prepared nitrocumol and dinitrocumol, cumidine 
and nitrocumidine. — A. W. ll^^fmann(2) had established the formula 
Ci8lli2 for mesitilol ; it is, accordingly, isomei’ic with cumol. ’ Ca- 
hours has made a fresh determination of the density of the vapour 
of mesitilol, and found it to corrcsjiond to a condensation of f>j8ll]2 
4 vols.(3) Ucsidcs the products of substitution of mesitilol, hitherto 
known(4), Cj8lIm(N04)2 and CjgllolNOjlg, Cahours prepared also 
nitromesitilol, C|8lIji(N04), which confirms llofmann^s formula; the 
latter substance is obtained from mesitilol by means of fuming nitric 
acid, when an excess of the aci/l is avoided, and the substances acting 
upon each other are carefully cooled. On treating nitromesitilol with an 
alcoholic solution of ])otassa, the temperature tiscs and a liquid volati- 
lizes along with another substance, which crystallizes on spontaneous 
evaporation from its solution in alcohol in fine tables, possessing 
‘ the saifle composition as nitromesitilol. — ^The portion distilling at 

(l) Annual Report for 1849, III, 278. (2) Ibid. 306. 

(.3) He found it,(the details see Chem. Soc. Qu. J. Ill, 17 ; Ann. Ch. Pharm. LXXIV, 
106) 4-35 at 236», 4-28 at 250“; calculated 415. 

(4) Annual Report for 1849, 111, StJfcu. 
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from 164® to 168® possesses the same composition and dcnsi^ schist.oii. 
vapour as cumol and mesitilol, but differs from both those substances. 

— Cahours points out that here, amongst the pro^pcts of the dry 
distillation of wood, hydrocarbons of the same kind are |bund as 
those obtained by Mansficld(l) in coal-tar. — -From some sorts of 
Wood-spirit of commerce he obtained a more volatile oily liquid, 
boiling at 58® to 100®, which omsisted chiefly of acetate* of oxidel 
of methyl and of Fremy's metacetone (fJijIIjoOj). 

Scbisuoii. — In an investigation of bituminous* slate, f)clahayc(2) 
made also som^ communications on the volatile* oil which can be 
obtained from it by distillation. From the oil, fi^cd from tar by one 
rectification, an oil is obtained by a second rectification, which psisses 
over at 85® • it is similar to naphtha, of a spec. grav. O' 753 at 15®, 
and contains 85*7 per cent of carbon, and 14'3 ])cr* cent of hydrogen. 

When the temperature rises, the* quantity distilling over decreases, 
until again, between 130® and 140®, a** <r»A ])asses over similar to 
evpione, of a spec. grav. 0'800, and containing 80'3 jicr cent of 
carbon, and 13'9 of hydroger^j bstween 230® and 250®, an oil distils 
of the spec. grav. 0*820; at 300®, anotHcr, containing much paralfin, 
of the spec. grav. 0*90 or 0*91 ; between 320® and 300®, an oil of 
the spec. grav. 0*91 or 0*93^ which becomes solid when cold, and 
cannot be distilled without undergoing d* com])osition. 

Ambcr-oil. — Marsson(3) obtained, on rectifying ci’ude amber-oil, 
which he had himself prej)ared by dry distilla|iou of amber without 
sulphuric acid, a pale-yellow liquid, of a slightly acid reaction, and a 
spec. grav. of 0*8841 at 15®; this was again rectilJed, after being 
dige^d with powdered quicklime for eight days. The portion 
which distilled over first was neutral, almost colourless, of 0*80 13 
s])ec. grav., and gave, by combustion with chromate of lead, 86*58 
and '86*76 per cent of carbqji, 11*64 and 11*75 per cent of hydrogen.^ 

The difference between the sum of these constituents and 100 is 
ascribed by Marsson to the difficulty with which a comjdete com- 
bustion of the amber-oil is effected. According to him, crude ambci*- 
oil contains volatile acids; on distilling it with water, he found (by 
saturating with baryta-water, converting the baryta-salts into am- 
monia-salts, and these again into* silver salts, and separating the 
latter by partial crystallization) that it contained J^utyric, propionic, 
and acfctic acids, and in one instance probably also valeric and caproic 
acids. 

Propylene and Its HomoloKues. — Ilcynolds(4) has now published 
a more detmled account of his experiments (already quoted in last year’s 

(1) Annual Report for 1847 and 1848, II, 35, 

(2) Rev. Scieiitif. Industr. XXXVIII, 161 ; Annual Report for 1819, III, .307, 
concerning St, Evre’s statements. 

(3) Arch. Pharin. [2] LXIlfl. 

(4) Chem. Soc. Qu. J. Ill, 111 ; Ann. Ch. Pharm. LXXVII, 114. 
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p. 294) on the decomposition of hydrated oxide of amyl by 
heat. On passing the vapour of hydrate of oxide of amyl through a 
i^oea! red-hot glass tube, a liquid (apparently unehangcd hydrated 

oxide of fcmyl) and a gas are obtained ; when the heat is too low, but 
little gas is formed j when too high, almost exclusively marsh-gas : 
.when th^ temperature is, hawever, properly regulated, a gas is 
labtained which burns with a bright flame, and about one-half of 
which consists of a (hydrocarbon CaHg, termed by Reynolds(l) 
propylene (formerly' me/acc/cne) : the remainder consists, as it ap- 
pears, chiefly of ‘marsh-gas. To this gaseous mixture bromine 
was added *in small quantities, until the latter was no farther de- 
colorized (by passing the gas into ^n excess of bromine, a large 
quantity of products of substitution are formed). The oily liquid 
obtained was washed with water, dried over chloride of calcium, and 
repeatedly rectified over quicklime. Its,, boiling-point was at first 
136®, rose ra])idly to 1 43V where it remained constant for a pretty 
long time, and then slowly to ICO'^, when the remaining bi'own liquid 
was decomposed, with disengagemont of hydrobromic acid. By re- 
peatedly rectifying the distillate, a cfllourlcss oil was obtained, not 
congealing at — 2()'’, boiling at 143P, and possessing an ethereal odour 
slightly resembling that of garlic, and a spec. grav. of 1*7. Its 
composition is CgllgBrj, or lljBr-l-HBr, hydrobromate of bromide 
propionyl{2) : the density of its vapour was found to be 7'3 (calcu- 
lation gives 7'0 for a condensation of CfiHgBrg to 4 vols.) This 
compound is decomposed by concentrated sulphuric acid : when 
digested uith rn alcoholic solution of potassa, a violent reaction 
ensues, and bromide of potassium is deposited, uhilst a liquid aistils 
over from whicli, on addition of water, a heavy, colourless, very 
mobile, volatile liquid is separated, of the odour peculiar to rancid 
tjfishes. The latter doi s not exhibit a cpnstaiit boiling-point, after 
being dried o\er chloride of caleiuin, and rectified over quicklime. 
The portion jiassing over between 45'* and 56'* contains 29’ 1 jier cent 
of carbon, and 4 0 of hydrogen (approximately corresponding to 
C'glIgBr) : that passing over between 56® and 60®, 29*3 and 4*2 ; 
and that between 60** and 70®, 30’9 and 4*6. — By the action of 
chlorine on the gas formed in the decomposition of the hydrated 
oxide of amyl, an^pily liquid was obtained which, dried over chloride 
of calcium, and repeatedly rectified over quicklime,, boiled between 
100® and 103®, and possessed the composition CgllgClg. With 
alcoholic solution of potassa, this substance is decomposed like the 
corresponding bromiiic-compound. 

Cahour8(3) has also made im estigations on the action of chlorine 


(1) Regarding the formation of propylene, compare e^o pages 270 and 273. 

(2) Regarding this body, see also pages 270 and 273.” 

(3) Compt. Rend. XXXI, 291 ; J. Pr. Chein. LI, 219. 
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and bromine on propylene, and tbe hydrocarbons -homologous to it. He 
gous acid by heat(l). If the gas disengaged in this decomposition be 
prepared propylene bjr decomposing pelargonic, ethaljc, or a homolo- 
brougbt ip contact with chlorine in a large flask, white vapours are 
immediately formed even in diffused light, and a liquid is condensed. 
The latter consists chiefly of the conyiound CgHgClg. By the action 
of chlorine upon this substance,, a series of compounds are formed, 
which are homologous to those obtainedYrdm oU of olefiant gas (chlo- 
ride of elayl) by the same treatment. Cahours^ statements on these 
compounds are put together iif the following tables (the formulae are 
calculated for a condensation to 4 vols. ; the densities o^ vapour ob- 
served have not been stated.) 

• Is converted, when distilled with 



Boiling-point. 

Spec, grav. 

an alcoholic sblution 

C«H,C1, 

104® 

i-m 

CjHoCl 

CgH^Cla 

170® 

1*347 


CsH^Cb 

195—200® 

1*548 

C„n.,ci3 

C,H,Cls 

220—225® 

p 

C^IIoCl! 

CbH.CJ* 

240—245® 

1*626 

CJI Cl, 

Cell Cl, 

260® 

• 1*731 

Co Clg 

Co Cl. 

280® 

1*860 



On using bromine in place of cklorinc. Cab ours obtained the fol- 
lowing compounds : • * 


CjHoBrj 

145® 

1-974 

CoH, /r i 

C,H,Br 3 

192" 

2-336 

Coll.Br, 

CgH^Br^ 

226® 

2 469 

C 6 H.,Br 3 

CgUsBrj 

255® 

2-601 


iitaiued the compounds : 

^10^10^*2 
CioHg Br^ 

CijHigBrj 

CggHggBrQ 


Cs IlyBr 

CioHgBr 


(1) Comp, page 273. 


Propylene 
ana Its 
homo, 
logues. 


By acting on the bromine-compound coiTosponding to the oil of olefi- 
ant gas (bromide of elayl) first with bromine and then with alcoholic 
solution of potassa, Cab ours attempted to obtain the compounds of 
bromine and carbon 0461’^ and C4Br4. but without success j the 
derivatives of the compound C4H4Br*, which arc richer in bromine, 
form by the decomposition with alcoholic solution of potassa, in 
addition to bromide of potassium and a member of the other series, 
potassa-salts of bromine- acids, concerning which Cahours intends to 
publish the details at a future period. lie obtained, however, the fol- 
lowing compounds ; 

C4H4Br, C.HaBr 

C^lLBr. CjII.Bro 

C^HjBr^ Cdl'Bi; 

C 4 H Br* 

By the action of bromine on butylene, amylene, oleene, paramylene. 


VOL. IV. 
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Napbthalln. — Laurent(l) states that, in addition to the two 
compounds of naphthalin and chloi’ine already described, viz. : bi- 
chloride of naphthalin, C2oH8» tetrachloride of naphthalin, 

CgoHg, CI4, a third compound exists, isomeric with the tetrachloride ; 
he terms it ^ tetrachloride of naphthalin. On treating naphthalin 
with chlorine, a thick mass ,is formed, containing, besides othef 
compounds of chlorine, an oily (C-JIg, Cb) and a solid (CjoHg, CI4) 
compound of chlorine ,and*n£fphthalin. The oily compound is extracted 
by means of ether, the liquid remaining is then cooled down to 0° for 
some time, when "it becomes like Congealed olive- oil; it is then 
filtered and* prcssect through a fine cloth, and the residue (to which 
the solid mass obtained by repeatedly treating the expressed liquid 
in the same way is added) dissolvetf in a little ether mixed with 
from i to -jb- of alcohol ; from this solution, when kept in loosely- 
covered vessels, a* crystalline mass separates after a few days. This 
consists of ordinary tctfsft-l.loi idc of naphthalin, but little soluble in 
ether and still less so in alcohol, and of /3 tetrachloride of na]}hthalin, 
very soluble in alcohol and still mof--e so in ether, lloth are separated 
from each other by repeated crystallizations from alcohol and ether ; 
6 tetrachloride of na]jhthalin is pure when it is immediately and 
completely dissolved by a small quantity of ether. It crystallizes in 
small leaves united into mr.sscs, is colourless and odourless ; when 
fused it may be cooled down to 10° without congealing; it crystal- 
lizes, hoAvever, after s(\me time in masses of a radiated structure. Its 
amount of carbon andTiydrogcn agreed with the formula CgoHg, CI4. 
When heated, oi’ when treated with a boiling alcoholic solution of po- 
tassa, it loses 2 HCl and passes into various modifications of bichloride 
of naphthalin, CjoHgCb. Laurent thinks that the compound formerly 
described by him(2) as d^or^re de chlonaphtane, is identical with 
fcthe /3 tetrachloride of naphthalin. — When bromine is made to act 
upon /S tetrachloride of naphthalin during twenty-four hours in a 
closed vessel, the product formed, washed with luke-warra alcohol 
and then redissolved in boiling ether, bromochloride of naphthlalin, 
CgoHg, ClgBr, crystallizes, on cooling and spontaneously cvajiorating 
the solution, in the form of oblique rhombic prisms, the faces of which 
in the clinodiagonal principal section form an angle of 103°, the 
oblique terminal face being likewise inclined towards the faces of the 
prism at an angle of 103°. This compound is more soluble in ether 
than the ordinary tetrachloride of naphthalin, but less so than /3 tetra- 
chloride of naphthalin. — The boiling alcoholic solution of ^ tetra- 
chloride' of naphthalin produces with an alcoholic solution of sulphide 
of ammoMfim, first a brown colour, then a pale yellow precipitate; 
the composition of which, according to Laurent, lies between that 

(1) Laur. and Gerh. C. R. 1850, 1 ; Ann. Ch. Pharm. LXXVI, 298. 

(2) R6v. Scientif. Industr. XIII, 77. 
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expressed by the formulae C20H7CI, S^, 2 HO and C20H6CI2, S^, 2 HO, Naphtha- 
which, however, might possibly contain 2 HO more. — To the six 
modifications of trichloro-naphthalin already described*, Laurent adds 
now a seventh,' and terms it ^ trichloro-naphthalin. It is formed when 
the crude oil accompanying the formation of tetrachloride of chloro- 
*naphthalin (Oif,HyCl, OI4), is treated with fuming sulphuritv acid ; on 
being heated, hydrochloric acid (Scapes and the liquid becomes brown ; 
water is then added and cold a])]>lied. A brown mass separates after 
some hours, winch is first washed with water, \hcn with very little 
alcohol, and dissolved in eth*er; on cvaporatiifg this solution, a 
mixture of A trichloro-naphthalin with M trichforo-naplfthalin and a 
little oil se|)aratcs, from whicl^ JE trichloro-naphthalin is prepared by 
rc])eated crystallizations from ether, inasmuch as it is least soluble in 
this substance (in alcohol, on the contrary, jE trichloro-naphthalin is 
more soluble). It crystayizes in^mall needles, derived from a prism 
of 122°, and melts at 93°. Laurent eAjTianis its formation by the 
equation : C20H7CI, C\ + SO, = f- SO, + 2 HCl.— Dibromo- 

naphthalin (C2oH^lh2) is shiwly* dissylved by boiling nitric acid ; on 
adding water, after the solution is com])lctod, an oily body, crystal- 
lizing on cooling, is precipitated, which, after repeated crystallizations 
from a mixture of alcohol am^ ether, forms bromo-dinitro-na2)hthalin, 
CaolUir (N04)2J it is insoluble in w'^icr, readily soluble in ether, 
and little soluble in alcohol ; when rapidly heated in a tube it is 
inflamed. — If naphthalin be gradually addej[l to heated chloride of 
sulphur, hydrochloric acid escapes ; after the action has ceased, water 
and ammonia arc added and the liquor decanted, when a brown, soft 
mass remains behind This is a mixture of sulphur and the modifi- 
cation (separable by boiling alcohol) of dichloro-naphthulin (C2()HgCl2) 
which Laurent describes as C dichl^vo- naphthalin ; it crystallizes in 
needles of 111° to 112°, and melts at about 51°. — Laurent give«- 
farther a corrected description of the crystalline form of tetrabromide 
of chloro-hromo-naphthalin^ ('2oH^ClBr, Br^, and mentions, that the 
compound formerly termed by him perchlortire de bronaphtese and 
viewed as C2oH5Br2, CI5, possesses tne same composition as tetra- 
chloride of chloro-dibromo-naphthalin (C2(,H-Br2Cl, CI4) ; both sub- 
stances are connected with other compounds of a similar composition 
by isodimorphism. • 

Piria(l) has made investigations on the action of sulphite of 
ammonia on nitronaphthalin. — Naphthalin is, contrary to the usual 
statements, also attacked by cold nitric acid, provided this be suffi- 
ciently concentrated, and in five or six days is completely co^^verted intq 
very pure nitronaphthalin ; for the preparation of nitronaphtlialin it is 

(1) Suir Azione del Solfito d' Ammoniaca sulla Nitronaftalina, Pisa^ 1850; Ann. Ch. 

Pharm. LXXVIIT, 31 ; Ann. Ch. Phys. [3] XXXI, 217 ; a short notice of the results 
Compt. Rend. XXXI, 488 ; J. Pr. Cliem. Lll, 56. 
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Naphtha- advisable to use from 5 to 6 parts of nitric acid of commerce^ spec, grav* 
1’33, for 1 part by weight of naphthalin, and to stir the mixture 
frequently, espoeially at the commencement. — On dissolving 200 grms. 
of nitronaphthaliu thus prepared and u ashed, in 1 kilogrm. of alcohol 
in a large flask on the sand-bath, and then adding 1 kilogrm. of a 
solution of sulphite of amnumia of 1*24 s])ec, grav. whilst the 
mixture is kept heated and agitated, the latter becomes first red, 
then yellow > on continuing Ito apply heat, so as to keep the mixture 
gently boiling, bisulphite of ammonia is separated in crystalline 
crusts which prevent the boiling from jirocccding regularly ; the acid 
liquor is now mixeA with carbonate of ammonia until it exhibits an 
alkaline reaction and the separated crystals arc comj)letcly redissolved, 
and this process is re])eated as long as the liquor acquires an acid 
reaction on boiling ; the boiling is then continued until a sample of the 
liquor dissolves completely in water without producing a cloudiness. 
In most ca>scs the liquor divides into two layers, the up])er one being 
an alcoholic solution of the product of decomposition of riitro- 
na})hthalin, and the lower one an '’aqueous solution of sulphate of 
ammonia and of the excess of sulphite of ammonia. The upper layer 
is cvajioratcd over an open fire to the consistence of oil, which wdien 
put in a cool place, deposits orangc-coloiu’^'d foliated crystals after about 
twenty-four hours, consisting, of thionajMhamate of ammonia^ whilst 
the mother-liquor contains naphtiuonate of ammonia in solution. 

In order to prcparci naphthionic acidj the mother-liquor is heated 
to 100^, and mixed with a large excess of hydrochloric acid ; sulphurous 
acid is given off (derived from an admixture of sulphite of ammonia) 
and najihthionic acid is precipitated in the form of a reddish-white crys- 
talline powder. Na])hthionic acid is freed from a certain amount of 
* a violet, resinous substance atid/)thcr im})urities by repeated washings 
Avith water and with alcohol ; to render it perfectly pure, it is con- 
verted into a lime- or soda-salt, from which, after repeated rccrystal- 
lizations, the acid is precipitated by liydrochloric acid. Naphthionic 
acid precipitated, whilst cold, from one of these salts, forms a white, 
voluminous powder ; if, howTver^ precipitated w hilst warm, it forms an 
aggregate of light silky crystals ; it has no taste, and is odourless, 
reddens litmus, is scarcely soluble in cold water (1 ])aA acid requir- 
ing more than 2()()(J parts of wiW^er) or in alcohol, more so in boiling 
water, from which it is separated on cooling in the form of white 
crystalline needles. The composition of the latter is IIO,C 2 ()lIj^NSjj 05 + 
HO (1 HO escapes at lOO""}. Naphthionic acid is neither dissolved 
nor decon^posed by boiling with concentrated hydrochloric acid; with 
concentrated sulphuric acid it forms a colourless solution, which 
only at a tem])crature exceeding 200^ becomes black and disengages 
sulphurous acid. Afhen heated with concentrated solution of caustic 
soda it is not decomposed. Oxydizing agents act readily upon it ; 
air changes it easily, especially when moist ; on this account, on 
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' washing the acid, boiled water must be used and an extract-apparatus ; Naphtha 
chlorine causes a brown colour and separates a brown resin when 
passed into the solution of a naphthionate ; bichrcjinatc of potass^ 
(particularly when mixed with sulphuric' acid) produces the same 
effect ; pure and dilute nitric acid separates from the naphtliionates 
•only the acid, without decomposing the latter; when, however, the 
nitric acid contains nitrous a^id, or when heat is applied, the 
naphthionic acid is decomposed with foAiiAtion embrown resin. When 
heated by itself, naphthionic acid burns, suljJiurous acid is given 
off along with ^ vapour resembling in odour the oil of bitter almonds, 
and a copious residue of charcoal, burning wiSh diffic^ilty, is left 
behind. 

Naphthionic acid has a grea» affinity for bases, it neutralizes the 
alkalies completely, and expels the acetic acid from* the acetates. All 
the naphtliionates are soluble, and ttiystallizc with fi^cility ; a red colour- 
ing matter obstinately adffercs to them, cannot be removed by 

animal charcoal, alumina, or hydrated protoxide of lead, and from 
which these salts are best freed b^ repeated crystallizations from weak 
alcohol, light being excluded. The s^olutioiis of .the naphthionates 
are opalescent like those of the acid salts of quinine (the solution of 
1 part of naphthionate of soda iu 500,000 parts of water exhibits this 
phenomenon) ; mineral acids precipitate (rpm them the naphthionic acid 
(acetic acid does not throw it down from an aqueous solution, but par- 
tially from an alcoholic solution of naT)hthionate of soda). A solution 
of naphthionate of soda ])roduces, with sesquicbloridc of iron, a copious 
brick-coloured precipitate, becoming brown when heated, with bichlo- 
ride of jdatinum a pale yellow, with nitrate of silver a white, crystalline 
precipitate, with terchloridc of gold a pur])le colour, with proto-chlo- 

. ride of mercury a white ])recipitate dissolving when heated, with 
sulphate of coi)pcr a yellow colour^ without precii)itatc. The dry 
na})hthionates do not ap])rcciably change in the air ; their solutions 
assume a red colour under the intluence of air and light ; the formula 
of the anhydrous naphthionates is 110, CooUgNSoO^. — The potassa- 
salt is readily soluble in water and in alcohol, but with difficulty when 
a sufficiently large quantity of free potassa is present. In order to 
prepare it, impure naphthionic acid is diffused in a hot concentrated 
solution of potassa ; the brown liquo^ deposits, on cooling, crystals of 
the salt which are purified by rccrystallization from weak alcohol. 

This salt forms micaceous laminfe, slightly coloured, and is anhydrous. 

— The ammonia-salt crystallizes, but with great difficulty. — The soda- 
salt is prepared by heating crude naphthionic acid and carbonate of 
soda with a little alcohol of 60 per cent, filtering the boili^f^ solution • 
and ciystalliziiig ; it is purified from a resinous substance by means 
of wasliing with a concentrated alcoholic solutioniof caustic soda and 
repeatedly crystallizing from as small a quantity of weak alcohol as 
possible, with the addition of some animal charcoal; the crystals 
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Naphtha- canuot easily be obtained perfectly colourless, and eontain 8 atoms of 
**"■ water (7 of which escape below 100°, the 8th only at 130°) ; they 
form prisms of^the monoclinometric system, and exhibit the com- 
binations OP . oo P . + P (oo P : oo P in the cliiiodiagonal principal 
8ection = lll° 55', 0 P : oo P = 118° 56' ; OP: +P=96° 34', OP: 
principal axis = 51° 17'; ratitj of the principal axis to the. se-‘ 
condary axes=l :0‘76047 : 0‘9i382). The desiccated salt in the air 
absorbs again its flM amoluil of water ; it is less soluble in aqueous 
alcohol than the hydiated salt, and when dissolved in it by continued 
boiling, the solution solidifies on cooling into a mass 'of crystals 
grouped like cauliflo\vcr, which, however, are gradually transformed 
into the monoclinometric prisms just described. — The baryta-salt is 
best prepared by dissolving naphthionate of soda and chloride of barium 
in a small quantity of boiling water, when it crystallizes on cooling ; 
if it be separated frnm the concentoated solution whilst yet warm, it 
forms micaceous leavers large rhombic tables if separated from 

a more dilute solution after it had become quite cold. The crystals 
defloresce so readily that it was impossible to ascertain the difference 
in the amount of water probab[y belonging to both forms. — The lime- 
salt is purest prepared by boiling crude naphthionic acid with milk of 
lime, evaporating the filtrate in the .water-bath, crystallizing, re- 
moving the resinous substajice by washing with cold al^Bhol and 
rccrystallizing from boiling water with the addition of animal charcoal. 
The crystals contain 8 cquivs. of water (7 of which escape at 100°, 
the 8th only at about' 110°) ; they form tables of the monoclino- 
metric system (,0 P . oo P . 4- P with other subordinate faces ; 
ooP: (?o P in the cliiiodiagonal principal section = 1 1 7® 4', OP :cx)P 
= 1240 19'; 0 P: + P=120'»30'; OP : principal axis = 48« 38'; prin- 
cipal axis: cliiiodiagonal; ,orthodiagoiial = l : 1’3553 : 1'6623). — 
^Thc magnesia-salt forma, on cooling tlie concentrated solution, long, 
rhombic prisms, pointed by two faces ; they contain 8 eqiiivs. of water’ 
which escape completely at 150*’ ; the mother-liquor of these crystals 
when evaporated in vacuo, produciis large monoclinometric crystals, 
containing 10 atoms of water (the latter crystals exhibit 0 P . oo P . cxi 
Poo . -I-P^o; oo P : oo P in the clinodiagonal principal section = 
76“ 22'; 0P;ooP = 114" 57'; 0 P :-f Poo= 102“ 7'; OP: princi- 
pal axis = 46“ 57'; principal ^xis: clinodiagonal: orthodiagonal = 

1 ; 0'8410 : 0’4837. — The zinc-salt crystallizes in red rhomboidal 
leaves from a solution of 2 parts of naphthionate of soda and 1 
part of sulphate of zinc. — From a liquor which holds in so- 
lution m^ihthionate of soda and acetate of lead, both salts crys- 
tallize \\fmiout decomposition. When nitrate 6f lead is dissolved 
in a suflGiciently concentrated hot solution of naphthionate of soda, 
the lead-salt of naphthionic acid crystallizes on cooling in the form 
of reddish needles. These contain 2 atoms of water; by boil- 
ing the aqueous solution this salt loses the property of crystal 
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lizing.-r-The salt of oxide of copper does not exist ; sulphate of copper Naphiha- 
produefes with naphthionate of jsoda a red colour, but no precipitate, 
and after evaporation in vacuo the protoxide of copppr is found to 
be reduced to suboxide. — On mixing solutions of nitrate of silver 
and naphthionate of soda, the silver-salt is precipitated in the form of 
a white, light and caseous powder wliiiph sometimes is quickly trans- 
formed into heavy granular cryst<als ; in both those states iC contains 
2 equivs. of water. By treating this* sftlt with warm water and 
adding ammonia, a solution is formed from w4hch the compound 
AgO, 2NII3 + C 2 oHqNS 205 + 2*IIO in the forncp of greyish-white 
crystalline grains is separated on cooling. • • • 

Thionaphtliamic acid, the ammonia-salt of which is obtained in the 
manner described, page 340, has* the same composition as naphthionic 
acid; it cannot be produced in the isolated state,* inasmuch as it is 
decomposed when eliminated from its salts by other acids (even by 
acetic acid) into sulphuric acid and naphthclidinc, which latter was first 
obtained by Zinin(l) by the action of siilpliideof ammonium of nitro- 
naphthalin. The thionaphthamaics possess, in the anhydrous state, 
like the naphthionates, the compositidn RO, C^oHj^NSoOg; they all 
are soluble and crystallizable, forining large red or amethyst-coloured 
leaves of pearly lustre (in a^ perfectly pure state they are probably 
colourless) ; their solutions rapidly assume a reddish-brown colour in 
the air, especially in the ])rescnce of free acids, heat and sunlight ; a 
resinous substance, sulphuric acid and naphthalidine being formed ; a 
very slight excess of alkali, however, prevents this decomposition. 

On distilling a thionaphthamate with hydrate of lim^ in excess, naph- 
thalidine passes over- The ammonia-salt^ when purified by recrystal- 
lization from boiling water, forms reddish micaceous leaves, very 
soluble in water and in alcohol ; it is readily decomposed. By boiling 
it with some carbonate of ])otassa fn excess and crystallizing, the 
2 iotassa-salt is obtaijied in large leaves of a pearly lustre and anhy- 
drous ; it is easily soluble in pure water, less so when mixed with 
potassa, and scarcely at all in alcohol. — The soda-salt prepared in 
the same manner forms brilliant reddish leaves. — On the addition of 
nitrate of lead to a concentrated, boiling solution of thionaphthamate 
of potassa, the lead-salt separates on cooling in crystalline grains ; 
when the thionaphthamate of potassa Jias not been in excess a double 
salt of nitrate and thionaphthamate of lead is precipitated. On mixing 
boiling solutions of thionaphthamate of potassa and of acetate of lead 
in excess, a double salt of thionaphthamate and acetate of lead, PbO, 
C 2 oHgNS 205 + PbO, C^HgOg, is separated on cooling in the form of 
elongated, concentrically-grouped leaves. — From a mixtart? of hot,' 
concentrated solutions of chloride of barium and thionaphthamate of 
potassa, reddish leaves .of the baryta-salty which ^^ntain 3 equivs. of 
water, separate on cooling. 

(1) J. Pr. Chem. XXVII, 140; Berzelius' Jahresber. XXIIl, 545. 
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iikiia. Piria concludes from these experiments that nitronaphthalin is con- 
verted under the influence of sulphite of ammonia, as well a# under 
that of sulphide of ammonium, into naphthalidine, but that in the 
former decomposition, the naphthalidine foimed and the sulphuric acid 
generated by the oxydation of the sulphurous acid, give rise to two 
coupled acids, naphthionic and, thionaphthamic acids, both of which 
may be represented by the formula. HO, CooHgNSjjOs. 

In order to prepare the skltt. of naphthalidine Piria recommends the 
decomposition of heated olutions of thionaphthamates by dilute sul- 
phuric acid, when sulphate of naphthalidine crystallizes ; or by hydro- 
chloric acid In which-case the liquor is boiled for a short time ; the mix- 
ture of sulphate and hydrochlorate of naphthalidine which crystallizes 
is redissolvcd, and the solution deprived of its sulphuric acid by chlo- 
ride of barium ; thus piu’e hydrochlorate of naphthalidine is readily 
obtained. The bydrochloratc of naphthalidine thus prepared is 
easily changed in the ainy especially when moist; when sublimed 
(foi’ming light, white, crystalline flakes) it is not liable to change. 
Naphthalidine itself is readily obtained by distilling thionaphthamates » 
or hydrochloi'ate of naphthalidine with hydrate of lime in excess.—*; 
Piria observed, farther, that naphthalidine and its salts produce bluOJ^^^ 
precipitates, afterwards becoming purple, with sesquichloride of iron, j 
terchloride of gold, nitrate of silver, and other oxydizing substances,."* 
This product of oxydation he terms nnphthamein. In order to pre- 
pare it, hydrochlorate of naphthalidine is dissolved in alcohol, the 
solution diluted with water, a dilute solution of ^sesquichloride of iron 
added by drops „and slightly in excess, the liquor filtered off after a 
few hours, the precipitate washed, first with water, then with alcohol, 
and lastly dried in vacuo ; the liquor* filtered off from the precipitate 
contains a considerable quantity of protochloride of iron and chloride 
of ammonium. Naphthamein 'ihus obtained is a light, amorphous 
powder of a dark purple hue, resembling orcein. It fuses when 
heated, and is decoinpohcd, leaving a residue of charcoal behind. 
It is neither soluble in water nor in * alkalies, little so in alcohol, 
but readily in ether ; it forms a blue solution, with cold concen- 
trated sulphm’ic acid, and is reprecipitated from it by water; it 
dissolves in concentrated acetic acid with a violet colour, and is not 
precipitated from this solution ]t>y means of water, but by most of the 
acids, alkalies and salts (but not by tartaric acid). The composition 
of naphthamein has not, as yet, been ascertained by Piria. 

On treating sulphonaph halic acid(l) with nitric acid, nitro- 
sulphonaphthalic acid, C^H7(N04), 3 SO3, is formed, according to 
'Laurent(j5), and from this, by the action of sulphide of ammonium, 
ihionaphtimmic acid, C2oIl7(NH2), 3 SO3. The latter may also 


(1) Comp. Annual Report foi 1849, HI, .H03. 

(2) Compt. Rend. XXXI, 537 j J. Pr. Chem. LII, 38 
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be obtained from naphtbahdiae-carbamide(l) (CgiHgNO) ; by heating Nvptiis. 
it gently with concentrated sulphuric acid, carbonic acid escapes, 
and on the addition of water thionaphthamic acid is separated 
(2 [SO3, HO] + CajHgNO = C20H9N, 2 SO3 + CO2 + 110 ) . By the 
continued action of nitric acid on sulphonaphthalic acid dzmfro-sul- 
J)honaphfhahc acid is formed, the amiponia-salt of which crj stallizes in 
yellow needles, and possesses the composition NH3 + 

2 SO3 ; by the action of sulphuretted hydrogen on this salt sulphur 
IS separated and an acid foimed which is •piobably mtro-thio- 
naphthamic acTd^ 2 SO3. On treating dinitro- 

naphthalin with sulphuietted hydiogen a carnnine-coloijH ed base is 
formed, most likely mtronaphthalidi 7 ie, v^hich defiagiates when heated 
in closed vessels. ^ • 

Stearoiitene from Oil of Cassia — llochlcdor( 2 ) has examined a 
stearoptene fiom oil of cassia. •TMicn purified Jjy reciystallization 
fiom alcohol it foimed colouiless, o^^ lurlcss, buttle leaves; its 
composition was ; Rochlcder uutes it 2 C^^HyOg + HO, 

and terms the steal optene^ benehydi ol. This steal opteuc melts 
readily; exposed to a high tcmpeiafuie it is volatilized without 
boiling, and a yellow oil passes over, which soon sohdifies^rito a 
yellow, foliated mass. On ^distilfmg the steal optene with aqueous 
caustic potassa a heavy yellow oil passes over, of an agreeable 
odour, resembling that of an emulsion of sweet almonds; its com- 
position was C42H220jp%liich Rochledcr wrijtes 2 (C14H5O3, 110) + 
C14H7O2, HO; a small quantity of lesiii lelnams with the potassa. 

The stearoptene dissolves with a jellow coloui iii sulphuiic acid, and 
IS reprecipitated fiom the solution by watei. Concentrated nitiic 
acid converts it into an acid which gieatly lesembles’ nitiobcnzoic 
acid (Ci4ll5(N04)04) ; the amount ot caibon and hjdiogen it contains 
agrees, howcvei, better with the foinfhla ri,H,(N0,)06. 

Anemoniii.— As a contiibution to oui present know ledge of ancraomn, 
and partly m contiadiction to former statements, Jul. Muller( 3 ) 
communicates the following facts From the aqueous distillate of 
the fresh herb of Pulsatilla piatensis, and still better fiom that 
of Anemone nemorosa, anemonin is deposited, but vciy slowly, in 
crystals which arc almost insoluble in puic ether, but dissolve 
in concentrated sulphuric acid witljput being blackened, even after 
standing foi several days. According to the deteimination of 
Frhnkcnheim, the crystals of anemonm aie ihombic ; ratio 
of the axes of the type : maciodiagonal brachydiagonal • prin- 
cipal axis = 1 . 0 - 1777 : 0 ’ 409 ; the combinations amoi^st others, 

ooP.aoFoo.ooVQo.PQo.Poo(PQo.QoPoo = 130 ^ 34 '; P & : oo P 00 
= 112 ^ 15 '). 

(1) Comp Annual Report for 1847 and 1848, I, 470 

(2) Wicn Acad Bei June, 1850, 77 , J Pi Chem LI, 432. 

(3) Aich Pharm [2] LXUI, 1 
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Camphor Gaittpiior of Parsley. — Loose(l) found in old aqua petroselincB 

parley. R deposit of long prisms, of the lustre of mother-of-pearl, and of a 
yellow powder. The yellow powder was uncrystalline, fusible, forming 
crystals when sublimed, solijble in hot alcohol, producing a solution 
of an acid reaction, from which water separated a yellow powder, and 
on cooling and spontaneous evaporation yellow ciystals were deposited; 
The white crystals melted even by Jhe heat of the hand, forming a 
liquid which congealed at 6^*^ they were soluble in cold alcohol, ether, 
fatty and essential oils. — L. Bley(2) has made on this occasion, a 
recapitulation of the former observations on the camphor of parsley. 

Heieiiiii.-T.-The st'caroptene contained in the root of Inula Hele-- 
nium, which Gerhardt(3) termed helenin, and which he extracted by 
means of strong alcohol,* can readily be prepared, according to 
Delffs(4), in the following manner: the fresh root is cut in slices, 
boiled with alcohol 80 per cent, ^nnd the liquor, filtered whilst hot, 
is mixed with 3 or 4 times its bulk of coUt water, when the helenin 
is com])letely deposited after twenty-four hours, in the form of white, 
long needles. From the dried roof, helenin may also be extracted, 
but apparently in less quantity.® 

Carappliyllln. — J. S. Muspratt(5) found caryophyllin to posifess 
the composition which formula has already been obtainedvl^y 

Dumas(6) and corroborated by Ettling(7) and Mylius(8). 
pratt extracted the caryojdiyllin from cloves by ether, separated 
by means of water, and purified it by boiling with ammonia; carya^: 
phyllin sublimes at about 285^, according to Muspratt. ^ 

Stenhouse(9) has made communications on the oils which areV 
formed by the action of sulphuric acid on various vegetable sub-t 
stances. 4 

Furfuroi. — Fiirfurol{\0) is prepared most advantageously, according 
to him, by distilling bran withVathcr more than half its weight of 
‘"sulphuric acid, previously diluted with 2 parts of water. In order to 
make larger quantities of furfuroi, he recommends to use 32 lbs. 
of wheaten bran and 20 lbs. of sulphuric acid, diluted with twice 
its weight of water, and to effect the distillation by steam ; the 
strongly acid distillate is neutralized with chalk (it is advisable not to 
neutralize completely to avoid decom{)osition by the excess of the base), 

(1) Arch. Pharm. [2] LXllI, 267. * 

(2) Arch. Pharm. [2] LXIII, 271. 

(3) Ann. Ch. Phys. [2] LXXIl, 163; Berzelius' Jahresber. XX, 382 ; Ann. Ch. 
Phys. [3] XII, 188 ; Berzelius' Jahresber. XXV, 659. 

(4) Pogg. Ann. LXXX, 440. 

^ (5) PharijitvT. Trans. X, 343. 

(6) Ann. ChT Phys. [3] LIII, 166; Berzelius' Jahresber. XIV, 293. ' 

(7) Liebig's Handb. d. Organ. Chemie, 338. 

(8) J. Pr. Chem. XXII, 105 ; Berzelius* Jahresber. XXll, 452. 

(9) Ann. Ch. Pharm. LXXIV, 278 ; a short notice of the results, Phil. Mag. [3] 
XXXVII, 226; Instit. 1850, 412. 

(10) The former investigations on this subject referred to in the above, sec Annual 
Report for 1847 and 1848, II, 50. 
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one half of the liquor is distilled off, the distillate repeatedly rectified, 
and the oil separated by saturating with chloride of sodium and again 
distilling ; in this manner between 12 and 13 ounces of oil are obtained 
from the above quantity of bran* This crude furfurol^jontains always 
a considerable amount of acetone. Stenliouse obtained also furfurol 
from expresvsed linseed, from the woody shells of cocoa-nuts, and 
from mahogany wood ; the oil prepared from the latter substance is 
especially free from resin, and can therefrre be readily purified. — 
Crude furfurol always contains another aromatic oil admixed which 
possesses a high'fer boiling-point, is very oxydizablcf and on distillation 
is chiefly converted into brown resin j it producis instantaneously a 
purple colour when mixed with a few drops of concentrated hydro- 
chloric, nitric, or sulphuric a?ids ; this reaction has formerly been 
erroneously stated by Stenhouse and Fowncs to be characteristic 
of furfurol ; pure furfurol, however, does not irtchybit it. Stenhouse 
terms this oil metafurfivTol. Furfurol can* be freed from metafur- 
furol by repeated rectifications, when the latter remains behind, being 
the less volatile of the two and ngore readily oxydized. The absence 
of metafurfurol is recognized by bofling the aqueous solution of 
furfurol with excess of quicklime for a few minutes, and adding 
hydrochloric or sulphuric ac^ds in* excess to the dark yellow liquor ; 
when metafurfurol is present a deep red colour ensues, but none when 
the furfurol is pure. Furfurol is co|> verted into a blackish-brown 
resin by strong hydrochloric or sulphuric acids, without the forma- 
tion of the red hue. Metafurfurol is less Soluble in water and in 
aqueous ammonia ; it docs not form a crystalline amide with the latter, 
but is converted by it into a brown, resinous mass ; nitric acid trans- 
forms it into oxypicric or a similar acid, whilst furfurol is thereby 
completely converted into oxalic acid. 

Bichlovidt of platinum and furfufine was obtained by Stenhouse 
bn adding bichloride of platinum to a hot solution of hydrochlorate 
of furfurine in weak alcohol ; it crystallized, on cooling, in the form of 
long pale yellow needles which possessed the composition 
HCl + PtClg, previously found by Fowncs for the double salt obtained 
as a pulverulent precipitate . — Nitrate of furfurine, C 3 nHj 2 N 30 e, HO, 
NOg, was obtained by Stenhouse from the alcoholic solution in. 
regularly developed crystals ; accoi-^ing to W. H. Millcr(l), they 

form the rhombic combination P.Poo.qoPqo,ooP3, Q 0 P 4 
(angles, of the terminal edges of P = 144'’ IG' and 135® 18' j angles 

of the lateral edges of P = 58® 44' ; P 00 : P od in the brachydiagonal 

principal section = 141® 20' j cleavage parallel to op P oo vrt-y pcrfeCt)t 

Fucnsoi. — Stenhouse treated sea-weeds in a like manner to 4he 
bran in the preparation of furfurol, especially Fucus nodosus, F. vest- 
culatus, F. serratm, and others. The oil he obtained frpia these 


Forfuro 


(1) Ann. Ch. Pharra. LXXIV, 293. 
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Fucuaoi. plants he terms fucusol; it always contains a considerable amount of 
acetone, which can be removed by washing with water,, distilling 
and scparatiiig^-thc first portion of the distillate. From metafurfurol 
.or a similar oilit was freed in the same manner as furfurol, mentioned 
above. The algfe yielded only one-fourth of the quantity of loil 
obtained by S ten house from bran. — Fucusol, dried over chloride 
calcium, and then rectified, is colourless whilst fresh, but assumes 
a yellow and brown colour* iit a few days, paticularly when exposed to 
the light, and when it contains metafurfurol. In the pure state, and in 
hermetically-sealed tubes, it may be preserved for a long time, with- 
out undergoing any change. Its spec. grav. at 13‘**5 is 1*150 
(that of furfurol 1‘163G) ; its boiling-point is between 171^ and 
172*^ (that of furfurol at IGG^, according to Fownes and Cahours, 
162^*5 : Stenhoufec considers this latter statement to be too low, in 
consequence of an ^adiivixture of acetone). It resembles furfurol, but 
requires a little more avatcr and a^minbnia for its solution; it 
assumes a green colour with hydrochloric acid, a pale yellow one^.. 
wdth nitric acid, and a greenish-brown with sulphuric acid; wl^l^. 
it contains metafurfurol, it is colourecl purple by all these 
Its composition is the same as ^ that of furfurol 
mixing fucusol with 8 or 9 parts of a strong solution of ^^^ohia, 
a pale yellow crystalline mass is formed after a few hoursjf^which is 
fucusarnide, CjgllgNOg (ison^ric with furfuramide). It can be 
obtained in long fan-like grouped needles, by ciystallizing it from 
hot alcohol. In alcoholic solution it forms, with sulphuretted 
hydrogen, thiofucmol, corresponding to thiofurfurol (thiofurfol). 
Subjected to dry distillation, thiofucusol is decomposed like thio- 
furfurol, a crystalline body being formed, which has been termed 
pyrofucusol; it crystallizes ip needles, and is probably 0 ^ 311 ^^ 04 .( 1 ). 

— When pure fucusamidc is boifcd for twenty or thirty minutes with 
moderately concentrated solution of soda or potassa, it fuses into a 
pale brown oil, solidifj'ing on cooling; no -ammonia is hereby dis- 
engaged. This oil contains a base, fucusmey and a brownish resin. 
The best method for obtaining pure fuc.usine from this is as fol- 
lows : The mass is digested with nitric acid at a temperature a 
little above its melting-point ; it is then cooled down in order to 
solidify the resin, the liquor is poured off, and the nitrate of fucusme 
allowed to crystallize. This is purified by repeated crystallizations, 
and when pure, its aqueous solution is decomposed by a slight “ 
excess of ammonia. Fucusine crystallizes slowly in small star-like 
grouped leaves. Its composition is, like that of furfurine, C3QHi2N20g. 

At 8*^ if* requires 2400 parts of water for its solution (half the 
qusmtity that furfurine requires) ; it is less soluble in aqueous alcohol 
than furfurine ; its solution possesses an. alkaline reaction . — Nitrate of 

(1) Respecting the corresponding compound from thiofurfurol, comp. Annual Report 
for 1847 and 1848, II, 51. ‘ 
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fucusine, CaoHijNaOe, HO, NOg, the preparation of which has just fucimoj. 
been given, forms, according to-W. H. Millcr(l), rhombic crystals, 

with the face% ooP.co P oo.P.Poo(ooP:oo P*= 95° 42', P oo 

: P 00 , in the macrodiagonal principal section = 1 16° O', angle of the 
terminal edges of P= 136° 12 ' and 11J9° 18', angle of the lateral edges 

of P=,71° O'; cleavage parallel ■^o oo P oo perfect, less so parallel to 

P 00 and PJf^ — HydrocMorate of fucusine is voi’y soluble ; it crystal- 
lizes in short flexible needles.. The double salt,^ with bichloiide of 
platinum, is separated, in the form of a yellow cif stalline^ precipitate, 
on adding bichloride of platinum to a cold aqueous solution of hydro- 
chlorjite of fucusine. When Jboth solutions arc mixed warm, and 
a little alcohol is added, it crystallizes on cooling Jn broad four-sided 
prisms. Its composition is C 3 (,II, 2 N 20 g, I^l-fPtCl 2 . — The bin- 
oxalate of fucusine can ea«ily be prepared by digesting crude fucu- 
sine with an excess of oxalic acid ; the solution, tiltcred whilst hot, 
deposits, on cooling, small needle-shaped crystals which are de- 
colorized by animal charcoal And recrj ijtallized. Their composition is 
CggHjjNjOg, HO, CaOg-t-HO, C 2 O 3 . The neutral salt is more 
soluble. • 

MoSs {Sphagnum), treated lilcc bran and sea- weeds in the pre- 
paration of furfurol and fucusol, yielded a considerable quantity of an 
oil, apparently identical with fucusol j lichens {Ceiraria islandica, 

Usnea, and others) produced the same. IjVirns {Ptei'is aquilina) 
yielded an oil which appeared to differ from fucusol as well as from 
furfurol. • 

Balsams. — Scharling(2) has communiesrted inoi*e fully his experi- 
ments on the action of pOtassa on balsjims, which have already been 
quoted in last year’s Report(3). ' g-' ’ 

White Balsam of Sonsonate. Byroxocariilii. — The white balsam of 
Spnsonate(4) is, accor4ing to Stenhouse(5), pretty freely dissolved 
when digested with oi’dinary spirits of wine. The clear solution 
deposits, after standing for twelve hours, large white crystals, which 
are obtained in a state,of purity when rccrystallizcd with a little 
animal charcoal, Stenhouse assigns to it the name of myroxocarpin 
(because the balsam is probably obtained from the fruits of myros- 
permum). These crystals belong, aAjording to W. H. Miller, to 

the rhombic system, ocP.OP.ooP qo.Poo.2Pcd.Pco.2Pqo 
(00 P :oo P=102°12'; Poo : 0P = 127°4'; 2 Poo : 0P = 110°41'; 

(1) Ann. Ch. Pham. LXXIV, 293, 

(2) , From Oversigt over det Danske , Vidensk. Selskabs Forh. 1849, 9 in Ann. Ch. 

Pharm. LXXIV, 230 ; J. Pr. Chem. L, 442. 

(3) Annual Report for 1849, III, 310. 

(4) On the origin and the properties of this balsam, see Pereira, Pharm. J. Trans. 

X, 280; Ann. Ch. Pharm. LXXVII, 309. 

(5) Pham. J. Trans. X, 290 ; Ann. Cb. Pharm. LXXVII, 306. 
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^00 : 0 P=133® 7'; 2Poo : O.P=1150 5'; ratio of the principal 
^Myrafo*' ^ secondary axes=l : 0‘9363 : 0‘7553). Stenhouse 
cftrpio. found for myrdtocarpin the conjposition C4gH3506. It is insoluble in 
water, soluble in alcohol and ether, forming neutral solutions : it is 
tasteless, does not decrease in weight at 100®, melts at 115® to a t^anqr 
parent glass which does not again crystallize on cooling •' exposed to a 
higher temperature, a smaH portion *bf it sublimes, and the remainder 
is converted' into aij 'uncrystallizablc resin, whilst at thtf^ same time 
a considerable quqintity of acetic acid is formed, .Myroxocarpin is 
chemically yery indifferent ; it is not chdhged by boiling with ^potassa, 
and is only with difficulty attacked by acids. When heated with 
strong nitric acid, it is slowly decomposed into oxalic acid and an 
unciystallizable rc(5in (no picric acid is hereby formed) : by chlorine j 
and bromine it is, buf^^very slowly^ converted into an uncrystallizable 
resin. * \ * 

storax. styraciii. — In last year’s Report (p. 311, sqq.), we have 
mentioned some investigations on liquid stdl-ax, and on the styracin 
contained in it, as well as 'tfn the products of decomposition of the 
latter : we have stated (page 313) that Strecker has proposed the 
formula CggHjgO.^ for styracin, and the formula for Toel’8(l) 

styrone. According to these formulaj,' styronc would bear the* same 
relation to cinnamic acid, CjgTIyO^, as alcohol docs to acetic acid, 
and styracin could be considered as consisting of styrone and cinnamic 
acid, minus 2* equivs.'vof water. — Strecker has now proved(2) that 
styracin possesses indeed the composition G 3 gH,g 04 , when completely 
purified by repeated ciystallizations from alcohol and ether. 

The same result has bticn arrived at by J. Wolff(3). He prepared 
styracin by a process essentially that given by Toel, viz. : by distilling 
liquid storax with carbonate cf soda when styrol passes over and 
styracin remains behind, mixed with cinnamate of soda and resin ; the 
crude styracin being washed, becomes crystalline in from one to three 
days, when cold alcohol is poured upon it ; it can readily be separated 
from the resin by dissolving it in alcohol and adding acetate of lead. 
It is purified by rcciystallization from alqphol and ether, and by 
pressure between bibulous paper ; it cannot very well be purified by 
means of animal charcoal. When not quite pure, it assumes a brown 
colour on being exposed to the air. The composition of the pure 
styracin, dried in vacuo, corresponds to the formula ^36lll6®4' 
the purpose of preparing styrone, styracin is distilled with a solution 
of caustic potassa of a spgc. grav. = l'20, when cinnamate of potassa 
. is separated ; or styracin is dissolved in boiling alcoholic solution of 
potassa, when, on cooling, cinnamate of potassa crystallizes and, on 


(1) Annual Report for 1849, III, 312. 

(2) Ann. Ch. Pharm. LXXIV, 112, 

(3) Ann. Ch. Pharm, LXXV, 297; Chem. Gaz. 1850, 449; J. Pharm, [3] XXI, 153. 
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the addition of water, styrone and some undecomposed styracin are storw. 
separated, which are separated by distillation. The styrone is extracted 
from the turbid distillate by means of ether, free^ from ether by 
evaporation, and then rectified over chloride of calcium ; after some 
time the styrone congeals to 'a crystalline mass, whicl^ melts by the 
heat of the hand, and boils at 350 , whilst in the liquid modification 
it I'emains fluid even at — 10°. -Wolff found styrone to possess the 
composition CjgHjQ02, as has been slSit?d bjr Streck^r. That it 
is really the alcohol of cinnamic acid (CigHg 04 ) is proved by its 
conversion into^he latter. This transformation ^bes not succeed by 
boiling with concentrated solution of potassa. On ‘heating a 
mixture of binoxide of lead, ^concentrated solution of })ota8sa and 
styrone, the mass becomes first sidid, it then melts whilst the binoxide 
is reduced to protoxide or metal, and yields, as diiAillate, oil of bitter 
almonds (by a farther deccjppositicfti of cinnami^ a#id) ; in the alkaline 
residue much cinnamic acid is present, which crystallizes after 
separating the lead, heating to boiling and neutralizing with acetic 
acid ; its identity was established* by lyialyzing tlic ])urc acid as well 
as the silver-salt. On heating styrone* with a large quantity of nitric 
acid, oil of bitter almonds passes ovei’, and the residue contains 
benzoic acid ; if the formation of nitrous vapours be prevented by ah 
addition of urea, less oil of bitter almonds distils, and the residue 
contains nitro-cinnamic acid. By the oxydation of styrone with bi- 
chromate of potassa and sulphuric acid, or with^*hroinic acid, cinnamic 
acid is likewise formed. ‘Wolff farther adds, tliat styrone is rendered 
dark purple by fuming sulphuric acid, and solidifies into a sticky 
mass, which forms a soluble baryta-salt when neutralized with 
carbonate of baryta. 

nesin of Juniper Berries. — Du Menii(l) has communicated some 
remarks on the extract and resin of ji![ni])er berries. 

Resin of jaiappa. — Sandrock(3) has investigated the resin of the 
root of Ipomoea Schiedeana, and has arrived at results different from 
those of Kayser(3). Alcohol of 80 per cent extracted from the root 
about , 15 per cent of resin j the alcoholic solution of the resin was 
purified with animal charcoal and precipitated with water. The resin 
thus purified was yellowish- white, easily soluble in alcohol, and 
partially so in ether; with concentrated sulphuric acid it formed a 
solution which, only after some time, assumed a purple colour and 
afterwards became brown, whilst dark flakes were deposited ; by 
bailing with concentrated nitric acid it was converted into oxalic and 
another acid, considered by Sandrock to be styphnic aqjd^; it was , 
but little soluble in hydrochloric acid; the undissolved portion . 
changed into a tough, brown resin; it readily dissolved in acetic 

(1) Arch. Pharm. [2] LXII, 29. (2) Arch. Pharro. [2] LXIV, 160. 

(3) Ann. Ch. Pharm. LI, 81 • Berzelius’ Jahresber. XXV, 663, 
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and also in caustic potassa, ammonia and the alkaline carbonates 
when heat was applied. The resin consists, according to Sandrock, 
of three different kinds of resin, the one of which, gamma~resin, is 
soluble in ether, whilst alpha-resin is precipitated, by means of an 
alcoholic sol\(tion of acetate of lead, from the alcoholic solution of the 
resin, previously extracted by ether, and beta-resin remains in solutioil! 
The mixture of the two latter is dthe body which Kayser termed 
rhodeoretin> the bcta,resih Awresponds to thC^alappin of Buchner 
■ and Herberger(l).* By continued boiling of the mixture of alpha-* 
and beta-resin witR^arbonate of soda^ until, on addition of water or 
acid, no fafther separation of resin appears, two acids are formed j 
this liquor evaporated, the residue extracted with alcohol, the alcoholic 
solution evaporated, mixed with water and precipitated with basic 
acetate of lead in eicess, yields a precipitate of the lead-salt of the acid 
formed from the alpha-resin, ^z. : ipomic qcid, whilst the acid formed 
from the beta-resin, jalappic acid, remains in solution. The ipomic 
acid IS identical with the hydrorhodeoretin of Kayser. We have 
to refer to the original concerning the particulars of Sandrock^s 
statements (not supported by 'analyses) on the three resins, on the 
two acids just named, and also on the acid formed from the gamma- 
resin by the action of potassa. 

Resin of Guaiacuni. — Van den Broek(2) has continued(3) his.ftt- 
periments on the colouring of various parts of plants by tinctu^ of 
guaiacum, and has extended them to a great number of plants. 
He considers it probable that the albumiiibus constituent of the 
plants causes this reaction : he says that, besides albumen, the^^lauts 
contain other substances not sufficiently distinguished as yet, which 
also produce a colouring. 

Caoutciiouc. cutta Pert^ia. — Adriani(4) has published investi-* 
gations on caoutchouc (of ^trus elastica), gutta percha (of Iso- 
nandra Gutta), and on several other substances connected with 
them. — The newly separated sap of Ftcm elastica (by the inspiasation 
of which caoutchouc is obtained)^ he found to contain the?-mDre 
water the nearer the part of the plant from which it flowtfd out 
was to the upper end. The sap from a terminal bud cut though, 
of a plant 2|: metres high, contained but 17*70 per cent w solid 
matter ; the sap that flowed out immediately below it, 20*98 pei^ent j 
and that from the stem of a leaf, 30 centimetres above the ground, 
25*15 per cent. The fresh sap has an acid reaction, and consists, 
when viewed under the microscope, of a clear limpid liquid, with^j^* 
large quantity of caoutchouc globules floating in it. The sap from 
terminal buds contained 82*30 per cent of water, 9*57 of caoutOhou^ 

(1) Bepert. Pharm. XXXVII, 103. 

(2) Scheik. Underzoek. V, 6. Stuk, 226. 

(3) His fomrter investigation, see Annual Report for 1849, III, 314. 

(4) Verhandeling over de Gutta Percha en Caoutchouc, Utrecht, 1850. 
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1*58 of resin, soluble in alcohol, but not in ether; 0*36 of the 
magnesia-salt of an organic acid (forming, with pbtassa and soda, 
salts which are but little soluble), and of a substance soluble in 
wate^ and alcohol, but not in ether (sugar ?), 2*18 of a substance 
soluble in water, rendered yellow by the alkalies (being neither vege- 
{hble albumin nor any other of thei so-called protein-compounds), 
dextrin (?)* and traces of lime-«and soda-salts. — The spec. gray, of 
caoutchouc was foiflH by Adrian! (dfter carefully removing ad- 
hering bubbles of air)=0'9628 at 20°, of caoutchouc in bottles 
=0'9454, that of crude gutta-percha =0 999, tjjjSt of rolled gutta- 
percha, P‘966. Boiling water extracted but little from gdtta-percha ; 
in one instance, 0*042 per <^nt : the water assumed an acid re- 
action which disappeared on evaporation : no appreciable quantity was 
extracted f**om caoutchouc. Cold alcohol cxti^cted from gutta- 
perchawa resin (varying Jn quantity in th«^ different sorts), and 
boiling alcohol after that a white, wax-lille fat (also in variable 
quantities). From caoutchouc cold alcohol extracted scarcely any- 
thing ; boiling alcohol, ho^eveiy 4‘8, per cent of a pale-yellow, 
glutinous resin. Ether extracted frdm one sort of gutta-percha, 
previously treated with water an^ alcohol, 13‘6 of a resin ; from 
another sort, nothing at all. « 1 part of gutta-percha which had been 
treated with water, alcohol and ether, required from 4 to 6 parts of 
oil of turpentin in order to produce a solution capable of being 
filtered : from this solution the gutta-percha jp precipitated by alco- 
hol j the precipitate, after being exhausted wiih alcohol, is white, 
but assumes gradually a yellow tint on keeping. Xhe best method 
for preparing the principal constituent of gutta-percha is treating with 
water, alcohol and ether, dissolving in chloroform, filtering, precipi- 
tating and washing with alcohol, di’ying b'^iween 70° and 80°, when 
it is obtained perfectly white. In bi^lphidc of carbon, gutta-percha 
is also soluble, as is already known. The substance of caoutchouc 
may also be prepared in a state of purity by dissolving in chloroform, 
and precipitating with alcohol : it then, resembles gum-arabic. Puri- 
fied gutta-percha and purified caoutchouc do not contain any nitrogen. 
— when subjected to dry distillation, gutta-percha yields at 100° 
a yellow oil of a penetrating, but not disagreeable odour ; at a higher 
temperature, dark-coloured, oily sul^tances. 50 grms. of gutta- 
percha, distilled on a sand-bath until no farther product passed over, 
gave 28*83 grms. of a volatile oil, of 0*909 spec, gi’av. ; 50 grms. 
of caoutchouc produced, by the same process, 42‘884 grms. of oil, with 
which, .however, a little water was mixed. In crude gutta-percha, 
Adrian! found 5*18 per cent of ashes; in the pure ’substance, 
prepared with chloroform, 0‘314 ; in crude caoutchouc 0*487 ; in that 
purified by chloroform, 0*333 : the ashes contained carbonic acid, 
lime, sesc^uioxide of iron, traces of potassa, magnesia, and silica. In 
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vulcanized or sulphuretted caoutchouc(l), Adrian! found from 8 to 11 
per cent of sulphftr. Caoutchouc, thus prepared, is no longer soluble 
in chloroform .-^The sap of a tree, coming from Palembang, inferior 
to gutta-percha, and used for its adulteration, to which the name 
Getah malahedya has been assigned, fuses at 170”, and produces, 
when treated with boiling water, a milky neutral liquor which 
precipitated by alcohol ; otherwise, this siibstan^ exhibits & chemical 
deportment similar to .that' o? gutta-percha, atml^especially is soluble 
in chlorofoim. 


Colnurlni? Matters. Madcler.-j-vOur knowledge on the red 
colouring substances in madder has been cnlarged(3) by the iuVBj^/ 
tigations of Wolff an;! Strecker(3). Madder contains, acco^iiM|te|iK 
these chemists, in addnipn to yellow and orange colouring matPlPi « 
two red pigments, alizarin and purpurin. Alizarin was first obtwUlQd \ 
by Robiquet and Colin, and designated by this name: it is iden- 
tical with Runge’s Krapprot^, and witli the mature colorant e rouye 
of Perso/i and Gaulthier dc Claubry (which, however, was not 
obtained in a perfectly pure state). It was prepared in a state of 
purity by Schunck and Debus, and termed lizaric acid by the 
latter. The other pigment, uhich has first been distinguished by 
Robiquet and Colin aspnrpnrin (however, not prepared in a state 
of purity) is identical, with Runge’s Krapp-purpur and Debus’ 
oxylizaric acid, lliggin prepared it mixed witli alizarin, and 
assigned to it the latter name; Schunck overlooked it. 

In order to prepare alizarin, Wolff and Strecker tried the 
various methods of Range, Debus, and Schunck, attd fixed at 
last upon the followiner wUich^eomes nearest to that of Schunck. 
Ordinary madder of Avignon is evhausted with boiling water, and 
the decoction preeipitateil by mi'ans of sulphuric acid. The washed 
precipitate is boiled, uhilst yet moist, with a concentrated solution 
of hydrated alumina in hydrochloric acid, when the pigments are 
dissolved, and dark-coloured substances are left behind. On adding 
a small quantity of hydrochloric acid to the solution, fire-red, some- 
times crystalline fiakes arc separated. These contain, besides alizarin, 
also purpuiin, and perhaps brovvn resinous substances, if these lattei* 
be not formed by the subsequent process. The precipitate is dis- 

(1) Annual Report for 1847 and 1848, II, 59, 

(2) Respecting former investigations on this subject, see Annual Report for 1847 • 
‘ and 1848,'“II,' 77, especially on those of Schunck, page 77, (also Annual Report for 

1849, III, 314) 5 of lliggin, page 85 ; and of Debus, page 87. 

(3) Ann. Ch. Pharm. LX XV, 1 ; Chem. Soc. Qu. J. Ill, 243; preliminary notice of 
the results, Compt. Rend. XXXI, 200 ; Laur. and Gerh. C. R. 1850, 313; J. Pharm. 
[3] XVIII, 238. 
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solved in alcohol or in dilute ammonia, and freshly precipitated coioui- 
alumina is added which combin’es with the colouring matters. On 
boiling the alumina-compound with a concentrated solution of Madder, 
carbonate of soda, purpurin is dissolved, with a deep-red colour, 
whilst alizarin remains in combination with the alumina. This boil- 
•Ing is repeated so long as the solution/^f soda becomes highly. coloured : 
the alizarin-alumina is then fjseed from an admixture of resins by 
treating it with ethdl*, and decomposed^/ hot. hydrochlgrjc acid: the 
alizarin thus separated is filtered off, and washed. The alizarin dried 
in the air is purified by rcyieafed crystallizations from alcohol. It is 
obtained in two difierent forms, occasioned by a diffetcnce in the 
amount of water. The hydrated alizarin forms scales resembling 
mosaic gold; the anhydrous possesses a red colour which changes 
more or less into yellow, according to the thicMiess of the crystals. 

When heated, alizarin melts and sublin>cs min orange-coloured 
needles (being thereby partially deconumscd, and leaving some char- 
coal behind). It is with difficulty wetted by cold water; in boil- 
ing water, it dissolves witji a aleep-yellow colour : the least trace 
of alkali imparts a red colour to the^solution. This is also the case 
with the solution in alcohol which dissolves alizarin readily with a 
yellow colour, but not witji the solution in ether. Alizarin is very 
soluble in the alkalies ; the solution in hydrate of potassa or soda, 
when somewhat concentrated, is dcep-purplc in transmitted light ; and 
of a pure blue, in * reflected light ; when ver^ dilute, it is uniformly 
violet. By ammonia or the alkaline carbonates, however^ alizarin is 
dissolved with a colour resembling that of orcein;^ but the solution 
does not exhibit the blue colour on the surface. The cause of the 
difference in colour of the solutions of alizarin, in the caustic alkalies 
and their carbonates, is the formation of various compounds of alizarin 
and alkali, one of which was isolated in the following manner : . 
Alizarin was dissolved in a cold saturated solution of carbonate 
of soda, heat being applied: the compound of alizarin and soda, 
separating on cooling the filtered solution, was dried, freed from an 
admixture of carbonate of soda by dissolving it in absolute alcohol, 
and then precipitated from this solution by means of ether in the form of 
purple flakes. This compound dissolves with facility in water and in 
alcohol, forming a solution of the colour of orseillc, which is rendered 
blue on addition of caustic soda. The compounds of alizarin with 
the alkalies are insoluble in cold and concentrated solutions of salts. 

The ammoniacal solution of alizarin produces, with chloride of barium, 
an almost purely blue flocculent precipitate (the solution, filtered off is 
colourless), and, with acetate of lead, a purple one. Alizarifi does not < 
dissolve in a cold, and but little in a boiling solution of alum : it dis- 
solves with a red colour in hydrated sulphuric acid, and is again sepa- 
rated from it on the addition of water.^ — ^Wolff Ad Streckcr assign to 
alizarin, when dried between 100^ and 130®, the formula 

. A A 2 
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Hftdder. according to the analyses of Schuncfc and Debus, with which the 
amount of carbon, found by themselves, agrees. The hydrated 
alizarin contain^, in addition, 4 equivs. of water, according to 
Schunck^s experiments. The compounds obtained by Schunck, 
on precipitating the amraoniacal solution with chloride of calcium 
or bariuuij ai’e expressed, when dried at 100°, by the formulae f 

2 (C2oH606) + 3(CaO, HO), and 2,<C2„H606) + 3 (BaO, HO): the 
compound, with protoxi.de dt lead, obtained by S'bhunck, by the for- 
mula 2 (C3oH606) + 3'PbO j the compound of lead obtained by Debus, 
and dried at 120*’,' by the formula 8 (C 2 oHg 05 ) 4-4'j?bO. Neutral 
compounds 6f alizarin and baryta could not be prepared. By treating 
with an excess of baryta a solution of alizarin in dilute alcohol, and 
freeing the precipitate from the excess* of baryta by washing it with, 
water, the air beings excluded, and from an admixture of alizarin by 
treating it with wa’"m'*'jj,lcohol, and then drying at 100°, a com- 
pound, C 2 oHgOg + 2 (BaO, HO), was obtained in one instance ; and 
in another, a compound, 2 (C 2 oHgOg) + 3 BaO, HO) : the latter lost 

3 equivs. of water at 120°. ^ By *.dissqlving alizarin in ammonfia, 
removing the excess of ammonia by gentle evaporation, precipitating 
the solution with chloride of barium, and drying it at 120°, a com- 
pound, 3 (OjoIIgOg) + 2 BaO, was obtained- — The identity with phtalic 
acid(l) of the acid formed from alizarin by oxydizing agents, and termed 
by Schunck alizaric aciel, has been verified by the analysis of the 
silver-salt. Wolff and Strccker give the following explanation for 
the formation of this acid : 

Alizarin. Phtalic acid. Oxalic acid. 

C2oH608-^2HO^-8 0=C.5HcOs + C4H2OS. 

The new formula for alizarin, C 2 (,HgOg, brings this substance' in 
close relationship with Laurejftt’s chloronaphthalic acid(2), CaoHjGlOg; . 
which would be, accordingly, chlbrinetted alizarin : in fact, there are 
resemblances between both substances such as are exhibited by 
products of substitution so near to each other, and the chloro- 
naphthalic acid also forms, with nitric acid, according to Laurent, 
oxalic and phtalic acids (C2gH5C10g -|- 4 HO -f 6 O = CigHgOg -f C^H^Og 
-pHCl). Wolff and Strecker attempted, however, in vain, by the 
action of an amalgam of potassium, and by the electric current, to 
replace the 1 equiv. of Cl in chloronaphthalic acid(3) by 1 equiv. of 
H, and thus to produce alizarin artificially from chloronaphthalic 
acid. ' 

. (1) Annual Report for 1847 and 1848, II, 82. 

(2) Ann. Ch. Phys. [2] LXXIV, 26; Berzelius’ Jaliresber. XXI, 506. 

(3) 'Whilst preparing chloronaphthalic acid, Wolff and Strecker obtained once' 
dichlort^Athalic acid, as yet not described (in addition to another acid, most likely 
di- or tri-chlorinetted napjHhalic acid) ; by saturating the boiling alcoholic solution 
with solution of potassa, the potassa-salt was deposited shortly after, in the form of tables 
of a silvery lustre ; it is, when dried at 140®, CigHjCljR-jOg. 
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The sepai^ation of alizarin 'froinr purpimn is given, p. 355 j pur- Madder, 
purin thus dissolved can, however, only with great difficulty, be 
obtained in a pure state. The following method hg^ been proved to 
answer better for the purpose of preparing purpurin. Madder of 
Alsace and of Avignon was fermented with yeast and water in a warm 
^lace, the air being excluded ; after the fermentation had ceased, the 
liquor exhibited an acid rcactkn, and yielded by distillation a con- 
siderable amount of alcohol as well a# a* small quantity of a volatile 
acid. Boiling water extracted but a very small quantity from the 
fermented madder previously* washed with wat^r ; when boiled with 
a concentrated solution of alum, the liquor became deep red, in 
reflected light orange-coloure^. On cooling the solution containing 
alumina, and adding sulphuric ^cid, red flakes separated which con- 
sisted of purpurin, free from every trace gf ‘filizarin ; they were 
freed from a small quantity of* alumina by boiling with hydro- 
chloric acid and then recrystallizing from *alcohol and from ether. 
Purpurin crystallizes from a solution in strong alcohol in the form of 
red needles, from weak ejeohed in .fine, tender, orange-coloured 
needles, the latter containing water of* ciystallization which they give 
off at 100°, whilst they assume a red colour. Purpurin is more 
soluble in water than alizajrin, -forming a red solution; it is pretty 
soluble in a boihng solution of alumina with a pale red colour, a great 
portion of it I'emains dissolved on cooling. Its alcoholic solution has 
also a deeper red colour than that of alizarin. Jit is soluble in ether and 
in concentrated sulphuric acid ; in solution of potassa it dissolves with 
the colour of cherries without the blue appearauct characteristic of 
alizarin. Purpurin dissolved in ammonia ])roduces purple precipitates 
with lime-, baryta- and lead-salts. Purpurin is insoluble in a con- 
centrated solution of carbonate of soda when cold, but soluble on 
boiling ; its compounds with the allAlies arc insoluble in solutions of 
, salts. When heated, it melts and sublimes, leaving in most cases 
charcoal behipd. — According to experiments made by Wolff and 
Streckcr, cloth mordanted with alumina assumes a de^ red 
colour with purpurin, whilst it possesses a blueish tint when dyed 
with alizarin ; purpurin acts, according to these chemists, a very 
important part in the ordinary dyeing, as well as in Turkey-red dyeing, 
and it is, for the latter purpose at lej^st, preferable to alizaiin. — They 
assign to the anhydrous pm’purin the formula CigHgOe, agreeing with 
the analyses of Debus, and to the hydrated purpurin the formula. 
CigHgOg-J- HO, according to their own determination of the amount 
of water; the lead-compound prepared by Debus they consider to be 
a mixture, the composition of which is, however, exactly represented* 
by the formula 5 CigHjOj -f 6 PbO. — ^The fermented madder yielded 
only purpurin, and Strecker and Wolff assume that the alizarin is 
■by this means converted into purpurin, whilst carbonic acid and 
water are at the same time given off.- — By nitric acid purpurin is 
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Fustic, attacked with greater difficulty than alizarin; it likewise produces, 
when boiled with nitric acid, phtalic and oxalic acids (CigHgOg + HO 
+ 5 0 = C,6H60o + C 2 H 04 ). • > 

Tustic. — 11. Wagncr(l) has examined the colouring matters in 
fustic (the wood of Morus tinctoria Jacq., Broussonetia tinctoria 
.• Kunth), , which were formerly investigated, especially by Chcv- 
reul(2). The latter found in fustic»vtwo pigments which are yellow 
dyes for stuffs mordanted ‘^wfth alum ; he called them white and 
yellow morin. — W aghcr boiled fustic repeatedly with water, filtered 
the boiling decoctihiji, concentrated the liquor by evaporation, and 
left it for sfivcral days to itself; after the lapse of a few days, a 
yellow sediment was formed consistinp; chiefly of morin-hme ; the 
supernatant, brown liquor contained a peculiar tannic acid, also 
acting as a dye, moHn-iannic acid. 

The yellow sedinrcnf»-was pressed out, dissolved in boiling alcohol, 
and the alcoholic solution poured into 8 or 10 times its bulk of 
water ; moriii-limc is thus separated, and is purified by repeating this 
operation several times, when morirs-tannic aeid remains in solution. 
Thus prepared, it forms a sulphur-coloured, erystalline pow^der, and, 
when separated from its alcoholic solution, small, sulphur-coloured 
crystals. — In order to separate morin, the preceding compound is 
boiled with alcohol and a quantity of oxalic acid, corresponding to 
the quantity of lime (amounting to about 6‘8 per cent), the solution 
is filtered whilst hot, and poured into a considerable quantity of 
water ; morin is separated as a crystalline, yellowish-white pow'der ; 
it is purified by repeatedly dissolving it in alcohol and precipitating 
with Water ; it is then dried at 100°, the air being excluded as much 
as possible. Thus prepared, it is a white, crystalline powder, which 
assumes in the air quickly, 'a pale yellow cast; it is soluble in 
4000 parts of water at 20°, and '4n lOGO parts of water at 100°, and 
forms with alcohol and ether diirk yellow solutions of a feebly acid 
reaction, which are not precipitated by gelatin. The assumption of a 
yellow^colour by morin and its aqueous solution when exposed to the 
air (not in the light), is Caused by an absorption of ammonia, and not 
by oxydation. It is soluble in concentrated sulphuric acid with a 
yellow colour, apparently without decomposition ; nitric acid converts 
it into styphnic acid ; with other,^ dilute acids it forms colourless, with 
alkalies, yellow solutions. Sesquichloiide of iron produces with morin 
a gamet-red colour, sulphate of protoxide of iron an olive-green 
precipitate ; salts of protoxide of copper, when boiled with morin and 
potassa, are reduced, suboxide of copper being separated ; nitrate of 
silver ‘is instantaneously reduced, espeeially on adding a little ammonia. 

(l) J. Pr. Chem. LI, 82 ; Ann. Cli. Pliarm. LXXVI, 347 j Chem. Gaz. 1851, 21 ; 
J. Pharm. iX) XIX, 149. 

(2') La Chimie appliquee k la Teiiilure, II, 150. 
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Morin does not decrease in weight at 120°; it begins to give off Fustic, 
its water at 180°; and is still nearly unchanged at 250°. It blackens 
at 300°, when carbonic acid is given off and an oil distils which forms 
crystalline grains on cooling; in addition to these, phenol is formed. 
Wagner assumes for morin the formula CigHgO^oj for the crystalline 
^orin-lime CaO, Cigll^Og + HO, CigllyOt, (2 110 are separated at 
100°), for morin-baryta (obtained in the form of a reddish-brown 
powder by boiling morin with freshly-pfeeipitatcd carbonate of baryta 
and evaporating the solution), dried at 100°, ("BaO, c.;ir,08)+Ho. 
GjgHyOg. No compounds of a •constant composition could be obtained 
with protoxide of lead and with the alkalies. * • 

The deposits in the middle of logs of fustic consist chiefly of 
morin-tannic acid, and this aAd can easily be prepared from them by 
dissolving them in boiling water, repeatedly rcgi’ystalliziug the sub- 
stance which is separated on coqjing, dissolv.ifig it in a rather larger 
quantity of water acidulated with hydrochlofic acid, and filtering the 
solution as often as it becomes turbid ; when the solution remains 
clear, morin-tannic acid scparatc^^s, on standing for some time, as a 
pale yellow, crystalline po^l^dcr. It* has a sweet, astringent taste, 
dissolves in 6*4 parts of water at 20°, in 2*14 at 100°, is very so| |^ e 
in alcohol, wood-spirit and etber^ the ethereal solution is yello'iinm- 
brown in transmitted light *and, in reflected, greenish. It disstSv^ 
in cold concentrated suljdiuric acid with a j)ale colom* without uud|^. 
going any change ; when heated, the solution becomes brown, sulp®^; 
rous acid and the odour of phenol being cn:<tted ; from the solution 
prepared in the cold, a brick-coloured crystalline body separates aftej^ 
a few days, which assumes a px\rple colour by the •slightest trace cl§|® 
ammonia. The same substance is formed by boiling morin-tannic* 
acid with dilute hydrochloric acid; when boiled with concentrated 
hydrochloric acid, it is convertet^ into a humus-like substance. 

Dilute nitric acid transforms it into a brown resin, oxalic acid being 
formed at the same time. It is completely pi*ecipitatcd by solution 
of isinglass and by softened animal bladder. With sulphate of pi*oto- 
sesquioxidc of iron it produces a greenish-black j)rccipitate ; by 
tartrate of oxide of antimony and potassa (tartar emetic) it is- partially 
precipitated; with neutral acetate of lead it forms a yellow precij)itate, 
soluble in boiling water, and again sej)arating on cooling, in distinct 
lemon-coloured crystals ; it forms dafle yellow solutions with the caustic 
alkalies and their carbonates, which soon become brownish-black in 
the air; its aqueous solution is not precipitated by acids. The 
composition of the acid, dried at 100°, is, according to Wagner, 
probably C^gHgOig (the same as that of morin) ; that of.the ci*ysta\,- 

liue lead-precipitatc CigllgO^ + + 

that of another lead-compound CjgHjOy, 2 PbO, IIO ; the latter was 
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'pRSf^tuced' by pieeipitating a boUiitg solution of the acid with basic 
acetate of lead, and fonued a chrome-fellow, nncrystalline powder, 
alpiost insoluble in water. The composition of morin-tannate of lime 
ia.^SCijHgOy+CaO, HO + 3 HO; it was obtained by boiling morin- 
tannic acid with carbonate of lime, filtering the hot liquor, dissolving 
the yellowish-brown flakes which separated in boiling alcohol, and pre® 
cipitatingwitb water, when microscopic, yellow crystals were deposited ; 
morin-tannate of sesquiojaidfj of irdn=Fe^ 3 -f 3 Cj'gH 50 y; morin- 
tannate of q[uinine=7C38H22N204 + 2 Cj 8 H 507 , 3 HO; the latter was 
prepared by precipitating morin-tannate of lime with hydrochlorate of ^ 
quinine, and forms 'a yellow uncrystalline precipitate. These com- 
pounds were all dried at 100° ; in the salts only the amount of the 
metallic' oxide was determined in most cases. — The acid, when dried at 
100°, melts at 200% gives off water of an acid reaction at 260°, and is 
decomposed above 270®^ carbonic acid being given oflF; a substance 
passed over at the same- time, which Wagner took for phenol, and, 
in addition to this, a crystalline acid, termed pyromorin-tannic acid. 

Colonrlngr Watters In Sandal-woop. — ^Weyermann andHaffely(l) 
attempted to prepare the colouring mattcTrs contained in saudal-wo|^ 
according to the statements of L. Meicr(2), and to determine tlrar 
composition. The santalic acid, p.*epared according to Meier^s pre- 
scription, exhibited, generally speaking, the properties described by 
him ; it was not soluble in water, but dissolved readily in alcohol 
with a blood-red colour, and likewise in the alkalies with a dark violet 
colour; it also dissolved in warm acetic acid and in concentrated sul- 
phuric acid. It was obtained free from inorg^ic constituents by 
adding to the alcoholic solution some hydrochloric acid and precipi- 
tating with water ; on being again dissolved in alcohol and the solu- 
tion evaporated, the acid wa^obtained as a crystalline powder, which, 
when dried at 100°, was By precipitating the solution 

in aqueous ammonia with chloride of barium, a dark violet salt was 
obtained, which, when washed with water, the air being excluded as 
much as possible and then dried at 100°, had the composition BaO, 
CgflHjjOg. The alcoholic solution of santalic acid produced with an 
alcoholic solution of neutral acetate of lead a precipitate, the compo- 
sition of which, after it was washed with alcohol and dried at 100°, 
was expressed by the formula PbO, Cg^HigOg -f- PbO, HO. — Meier^s 
saniahaiide could be obtained neither by the method prescribed by 
himself, nor by any other. The substances termed by Meier son- 
talide, santalo'ide, santalidide and santaldidide, which he stated are 
contained in the aqueous extract of sandal-wood, also could not be 
obtained, thp aqueous extract of several pounds of the wood leaving. 


(1) Ann. Ch, Pharm. LXXIV, 226; Chem. Gaz. 1850, 353. 

( 2 ) Annua} Report for 1847 and 1848, II, 90. 
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on evaporation, only a small quantity of a gummy substance, contain* 
ing but little colouring matter. 

Coiourins Matter In Rhubarb. — Garot(l) gives the name of ery* 
throse to the .yellow or orange-coloured substance •which remains 
behind on treating rhubarb with 4 times its quantity of nitric acid ; 
hfb acknowledges, however, that this is, a mixture of different bodies. 
French rhubarb yielded from 8 to 10, exotic rhubarb from 15 to 20 per 
cent of this residue. Alcohol and ether «x#ract from erythr^e a sub- 
stance said to be identical with Geiger’s rhutairbin and'j&rande’s 
rhubarbic acid ; “erythrose yields with the alkalies red solutions (ery- 
throsates, according to Garot), which stain very iatensely,«but in dif- 
ferent degrees according to the origin of the rhubarb. — Meurein(2) 
found that erythrose is chiefly ftirjned by that portion of the rhubarb 
which is soluble in water and in alcohol; root,,,previously treated 
with these solvents, yields but little — In the Jnfegtigation of Garot 
and of Meurein, the receRt investigations of •the constituents of the 
rhubarb have not been taken into account (3). 

On the yellow colouring matter contained in Eguiseturn Jtuviatile, 
comp. p. 254. 


_ a r 

• 

Susar. Becomposition Hy lilme. — The products formed by the 
distillation of sugar with lime have previously been examined by 
Fremy(4) and Gottlicb(5) ; of late this si^bjcct has again been 
investigated by 11. Schwarz(6) ; the results arrived at by him ai’e 
essentially the following. On distilling sugar with fr®m 3 to 8 times 
its amount of lime, inflammable gases are given ofl* and v fluid distillate 
passes^^er. If the latter be mixed with water and again distilled, a 
small^^antity of resinous substance remains behind ; the distillate 
is partially soluble in water. The porflfou insoluble in water imparts a 
brown colour to a cold aqueous solution of potassa when brought in 
contact with it^ and after being repeatedly treated with a solution of 
potassa and washed with water, a mobile liquid of an cthcr-like odour 
is obtained which, when the air has acted upon it, has again the 
property of imparting a dark colour to a solution of potassa ; this is a 
mixture of several compounds, the separation of which has been 
attempted by fractional distillation ; •in this manner, liquids were 

(1) J. Pharm, [3] XVII, ^ ™ 

(2) J. Pharm. [3] .XVII, 179. 

(3) Scblossberger and Dopping (Ann. Ch. Pharm. L, 196 ; Berzelius' Jahresber. 

XXV, 678) found in the root of the riiub^rb chrysophanic acid, the transformation of 
whidMy nitrid acid has been investigated by Rochlcdcr and Ileldt (Anif. Oh. Pharm. 
XLVin, 1 ; Berzelius' Jahresber. XXIV, 387). • 

(4) Ann. Ch. Phys. [2] LXIX, 5 ; Berzelius' Jahresber. XVI, 332. 

(5) Ann. Ch. Pharm. LII, 127; Berzelius' Jahresber. XXV, 554. 

(6) Wien. Acad. Ber, July, 1850, 159 ; J. Pr. Chem. LI, 374 ; Ann. Ch. Pharm. 
LXXVI, 292; Chem. Gaz. 1851, 141. 
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sugar obtained between 100° and 250°^ which Schwarz views as members of 
StSuK* CmHm—sOj (Ci 4 Hjj 03 , CjgHjgOg, CgoHjyOg, and C^gHggO^). 

ume. Schwarz considers these substances to be CijHgO+CnHnOa, viz. : 
compounds of S basic oxide with the aldehydes of the acids 
As an argument m favour of this view he regards the fact, that a 
mixture^ of these substances, .when treated with oxydizing agent®, 
yields such acids (formic, acetic, jyopionic acids). When the com- 
pounds ip .question .are 4ong boiled with a solution of potassa, 
in such a manner that the vapours condense and flow back again, 
resins are formed fend a very mobile liquid of an agre'i^able narcotizing 
odour ; the latter has the composition CjgHioOg ; it produces no 
acids CnllnO^ fehen tieated with oxydizing agents, but oxalic acid 
and a volatile oil CioH^O, and yields with concentrated sulphuiic or 
anhydious phosphouc acids, a volatile oil Cjgllg, boiling at 180°. 

Decomposition py’l'^ospiioric Acid. — Handtke(l) has investigated 
the decomposition of s'lgai by phosphoile acid. Accoidmg to him, 
anhydrous phosphoiic acid docs not act u])on sugar at the ordinary 
tempeiatuic. A mixtuic of 1 pait of the former with 2 paits of 
cane-sugar becomes soft, at *110° or tliexeabouts, is rendered brown, 
and at a sonuwhat higlici tempeiatuic dilute formic acid distils, 
whilst humus-hke substances aild unciystallizable sugar lemam 
behind. A nnxtuie of equal paits of sugar and acid becomes 
blown eicn at 90°, at a highei tcmpeiaturc formic acid and water 
likewise pass o\ei. The action of aqueous phosphoiic acid is 
similar to that of sulfihuiic acid, unciystallizable sugar and humus- 
hke substances being foimcd, a phospho-sacchaiic acid could not 
be obtained. ‘ 

On the action of bichloride of tin on sugar, comp. '' Analytical 
Chemi‘>ti y.” 

ctrape-sugrar. — Pa'tcui(2) ^atcs, that the compound of grape- 
sugar with ehloudc of sodium, the ciystals of which possess the 
hexagonal form + 11 . — R . ^ ^ R, i ry stalli/es m the rhombic system, 
the apjiarently hexagonal basis having angles of 120° 12' and 1 19° 54'; 
the faces of the ajipauiitly luxagonal pyramid + R .— R belong to a 
ihombic pyiamid and a bi achy diagonal doma, and the appearance of 
the 6 faces which have been taken for + ^ R is caused by hemihediasm. 
Sections cut vcitically with the axis of the apparently hexagonal 
pyiamid do not, accoiding tb him, exhibit the characteiistics of 
hexagonal crystals in polarized light. 

siannite. — ^T. and II. Smith(3) found (as did previously Widnmann 
and Frickhinger) that the juice of heondotolt taraosacum contained 
. manuita; 4;hey also observed that mannite is not ready formed the 

(1) Zeitschnft f Phatmacic, 1850, il 

(Z) Aim Ch Phys [S] XXXI, 92 

(3) Sill Am. J [2] IX, 285, fiom Proccedingg of the Royal Society of Edinburgh, 
II, 223 • 
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plant, but ifl generated in the juice by a chemical decomposition of oaico«e 
the latter. The same chemi8t8(l) obtained mannite also from the root 
of Aconitum napellus. 

Duicose or Duictn.— Laurent(3) has examined a Sugar-like sub- 
stance, coming from Madagascar, the origin of which is, however, 
otherwise unknown. He termed it jiidcose. When purified by 
recrystallization from boiling watg*, it forms distinct crystals,*leaving 
a colourless, uncrystallizable syrup hebind.^ The crystals are 
colourless and are combinations of the monotlinometric system 
(cx)P.cxdPc».*+P. — P.OP^ooP:coP in the clinodiagonal 
principal section =113°; cxjPoo:ooP = 1 46° ; oo*P : — P =■ 149° 30' ; 
0P:-P=140“; ooP:-HP=135° 30'; 0P: + P = 115°)j they have 
a slightly sweet taste, similar t8 m.innite. This substance melts at 
190°, and solidifies into a crystalline mass a few Agrees below that 
temperature ; heated above 190° it loses wa^r ^^bout 9 per cent), 
remains colourless, and Ifaii still crystalh/it from water; uhen 
heated to a still higher degree it is decomiK'sed, similar products of 
decomposition being formed as in ^he case of mannite, without any 
charcoal being left behind. It is but* slightly soluble in boiling 
alcohol. It IS not precnutated by basic acetate of lead, is dissolved 
by dilute solution of potas'^sy without undergoing any change, and 
forms a thick, colourless syrup which is not jirecipitatcd by alcohol ; 
when luated with concentrated sulphuric acid, it forms a sul[)hur- 
acid, the baryta-salt of which is soluble and gum-like. — Laurent 
assigns to crystallized duicose the formula CuHjyOi 5 = Cj^Ujj^Oi 2 + 

3 no (found 38'1 and 38'3 per cent of carbon, 7’7 and 7'6 of 
hydrogen ; calculated 38'() and 7*7) ; to the baryta-eoinjiound the 
formula Cj^IIjgPajOig + 14 110 (the water escapes at 170°); it was 
obtaiucfl by adding baryta-water to a hot and coiieentrated solution 
of duicose, cvapoiatmg in a flask and #rystailizing. lie views duicose 
as a substance homologous with grape-sugar (C^Hj^Oig), although, 
according to Soubeiran, the former is not callable of being fer- 
mented, and, according to Biot, docs not act ujion jiolarizcd light. 

By nitric acid duicose is converted into mucic acid. — In a later notice, 
Laurent(3) states, that Soubeiran consideied duicose as identical 
with mannite as far as comjiositioii is concerned, that it diffi rs, how- 
ever, from mannite by its being almost insoluble in boiling alcohol. 

Jacquelain(l!) has likewise examined this substance, and termed 
if dulcin. According to him, it melts at 183'’, gmng off a very, 
trifling amount of water (0*003 per cent), and solidifies at 181" ; it 
begins to be decomposed at 376", cai’bouic acid being formed, and 

(1) Pharm. J. Trans X, 121 • 

(2) Laur. and Gerh. C. R 1850, 361, sliott notice, Conijit. Rend. XXX, 41 ; Instit. 

1850, 25 ; Aich. Ph. Nat, XHl, 226 , J. Pi Chem. XLIX, 403. 

. (3) Compt. Rend. XXX, 339 

' (1) Lam. and Gcih. C R. 1851,21 
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Dulcoae 
or dulcto. 


perhaps also acetic acid aud acetone; when heated with hydrated 
potassa or with potassa-lime, it disengages a large quantity of 
%drogen. He observed, farther, that sulpharic acid produces with 
this substance k conjugate acid, and is of opinion that the hydrochloric 
acid formed by the action of chlorine upon the aqueous solution at 
40**, acts in a like manner (1).. He confirmed the statement that tfiis 
substance h not capable of ferinentidion, and that it does not act upon 
polarizedj light. He found hi the crystallized substance from 39‘6 to- 
39‘9 per cent of caAon and from 7*6 to 7 8 of hydri^en ; after melt- 
ing 39*7 per ceiitof carbon and 7*7 oft hydrogen, and establishes for it 
the formula CioHjjbjo, according to which the carbon is calculated at 
39*5 per cent, and the hydrogen at 7‘9 per cent. — Laurent(2) found, 
on repeating his analysis of the crystallized substance, 39*3 per 
cent of carbon avid 7*6 per cent of hydrogen, and proposes the 
formula CuHjeOi 4 ,=^C;^tIIijOi 2 -1-2 IIO (this requires 39*6 per cent of 
carbon and 7*6 of hydrOgei*; ; he acknowledges, however(3), that the 
formula of nianuitc (Cj 3 ll|^ 0 ] 2 ) also corresponds to these results, 
and that dulcosc may be isomciic vith maiimtc. 

inoslte — Schcrer(l<) has Communicated an investigation of a pe- 
culiar substance obtainetl fium muscular flesh. If, in the manner stated 
by him (5), all the baryta be precipitated from the mother-liquor of 
creatin by means of dilute sulphuric acid, and the liquor when filtered 
off be subjected to distillation in order to obtain the volatile acids, a 
residue remains, from which the last poitions of the volatile acids, as 
well as all uiicoinbiiieU lactic acid, can be obtained by shaking with 
ether. If now the reuiannng liquid be gradually mixed with strong 
alcohol, until it becomes turbid, sulphate of potassa separates, and 
then (after repeating the addition of alcohol), m addition to sulphate 
of potassa, a substance crystallizing in the form of gypsunf! The 
latter is sejiarated from the sulphate of jiotassa by being picked out, 
or by its greater solubility in a small quantity of warm water; it is 
then recrystallized from as small a cpiantity of warm water as possible. 
Scherer terms it inosite. It forms moriochnometric crystals, in most 
cases grouped like a cauliflowi r, of the composition Ci 2 HjgOi 6 = 
Cj 2 Hi 20 i 2 + d no, containing consequently 2 equivs. of water more 
than crystallized grape-sugar; at the ordinaiy temperature these 
crystals become ojiaquc, and in vacuo over sulphuric acid or at 
100'’ they lose 4 HO ; after that, they remain unchanged till 310'’ ; 
Alley melt at a higher temperature, without decreasing in weighty 
forming a mass, which becomes crystalline when rapidly cooled, and 

(1) This doubted by Gerhaidt (Laur. and Gcrh. C. R. 1851, 26). 

(2) Compt. Rend. XXXI, 694. 

(3) Laur. aud Gerh. C. R. 1851, 29. 

(4) Ann. Ch. Pharm. LXXIII, 322 ; J. Pr. Chem. L, 32 (in abstr.) ; J. Pharni. [3] 
XVIII, 71. 

(5) Annual Report for 1849, III, 368. 
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when slowly amorphous; it again crystallizes when dissolved in 
water. Inosite has a sweet taste, is very soluble in water, with 
difficulty in strong alcohol (from the boiling alcoholic solution it 
crystallizes on cooling in the form of leaves similar fo cholesterin), 
and is not changed when evaporated with hydrochloric acid, or when 
bdtled with dilute sulphuric acid or witji dilate alkalies. Mi\ed with 
yeast and water, it does not ej^iibit the phenomenon of fermen- 
tation; with putrid cheese or meat, it fom* lacj;ic and biij:yfic acidvs. 
Scherer does not decide whether thi^ substance c'kists as such in the 
jiiice of the meSt, or whether •it is formed from^flne of its consti- 
tuents by the action of chemical agents. • 

Paramylon. — In a species of Infusorise, Eugtena viridis^ small 
grains are contained in considerable quantities, resembling the grains 
of starch; these have been examined ])y Gottli^b^l). The froth 
formed by these infusoriae was mixed witli a l^ge ^jiiantity of water, 
strained through a very fine^^irc sieve, and tliciifrom the liquid, which 
passed through, the fine sand was sepanhd which settled first; 
the green iufusori?e, next depositod, were extracted with a mixture 
of alcohol and ether, then with ethci*J*and after that with boiling 
alcohol of 80^^ pev^ cent (a greem colouring matter, a brown nitro- 
genous substance and much ^t wefe hereby dissolved) ; the animals, 
now of a violet colour, were then treated with a boiling mixture 
of alcohol and hydrochloric acid, whereby they assumed a yellowish- 
white colour. During this treatment the integument of many of 
these animals burst, and the granular contents came out. A sepa- 
ration of the grains from the membranes w%as attemptejjl to be effected 
by straining the mixture, suspended in water, repeatedly through calico 
free from starch; from the liquor, running through, the grains wliich 
deposited had a beautifully white colour. They were treated wuth 
dilute solution of potassa, in which tlwy dissolved, leaving sand and 
particles of membrane behind, and from the solution sejiarated by 
dilute hydrochloric acid in the form of a transparent gelatinous body ; 
by long-continued washing with water the mass could be obtained free 
from chloride of potassium and hyilroehloric acid. From an ad- 
mixture of a brown substance (formed by the action of potassa on the 
membrane) it could be freed by being repeatedly dissolved in jiotassa 
and precipitated with a mixture of l^drochloric acid and alcohol. 
Prom Evgleni<B which have been dried at 100^^, this substance 
cannot so easily be obtained pure. — The unchanged grains ai’e white, 
resembling wheaten starch (only smaller), and can at 100*^ easily be 
deprived of adhering water. The substance purified by means of 
potassa, and dried, forms gum-like, slightly yellow particles* which 
but slowly give off the adhering water; it swells in water without 
forming a jelly (as is the case when precipitated by hydrochloric acid). 


Tnoulte. 


(1) Ann. Ch. Pham. LXXV, 51. 
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The substance (the mechanically isolated grains, dried at 100®, after 
deducting the ashes, as well as the purified substance, dried at 110^) 
has the composition CigHjoOio), and is therefore isomeric with 
amylon; in reference to this, Gottlieb terms it paramylon. It is 
not soluble in ammonia, even on boiling, is insoluble in water, as 
well as. in dilute acids (hi the latter even on boiling). Cbmpouirds 
with bases could not be obtained; Gottlieb considers, however^ that the 
preparatfoi) of such ^com^)o^inds is possible. By boiling paramylon 
with an excess of fuming hydrochloric acid it is (whilst assuming a 
brown colour) cobyerted into fermentable sugar. The liquor mixed 
with its bulk of water, and, in order to remove the hydrochloric acid, 
evaporated to one-half, and then completely freed from hydrochloric 
acid by means of a solution of silver, produced on inspissation a 
brownish, sweet s^y^^p which exhibited the deportment of grape-sugar 
wdth the copper* test^ and undorwent alcoholic fermentation when 
mixed with yeast ana water. — By heating paramylon to 200® it 
becomes brown without melting; water then dissolves a tasteless, 
gum-like substance. On treating paramylon with nitric acid a con- 
siderable quantity of oxalic afcid is formed. 

Woo€i. — Cagniard-Latour(l) has found, according to a short 
notice, that wood of sycamore, oak, .birch, box and poplar, freed 
from hygroscopic water as much as possible, and sealed u]) in strong 
glass tubes, in the form of small cylinders, becomes brown at 3G0^ or 
thereabouts, and is then shortly afterwards converted into a black 
liquor which soon boils, and becomes a solid mass. Under similar 
^jprcupi stances ^the wood of guaiacum is converted, but with more 
^ ^/Aty, first into a reddish liquid, and then into a chesnut-brown 
niass^. Guaiacum-wood, powdered, and mixed with half its weight of 
water, is more readily converted into a liquid, and this into a 
black, carbonaceous mass, rcfcTiibling charcoal. Grains of wheat 
remained solid under these circumstances, and were only carbonized. 
— According to a second communication (2), Cagniard-Latour 
obtained, by a similar treatment of old sycamore-wood, mixed with 
half its weight of water, a substance similar to a fatty coal ; of young 
sycamore-wood, also a fatty (resinous) coal which burned with 
a smoky flame. In the latter cx])eriincnts, a bituminous substance, 
melting at 100^, was condensed in those ])arts of the tube which were 
less hot. 

Mitschcrlich(3) has examined the composition of the walls of the 
vegetable cell, and has first communicated the results on two main 
constituents of it, viz. : cellulose and suberose. 

Ceuiiiosc. — The paper prepared in Sweden is pure cellulose, 

f 

(1) Instit. 1850, 214. (2) Ibid. 253. 

(3) BerL Acad. Her. March, 1850, 102; Ann. Ch. Pharm. LXXV, 305; J. Pr. Chem, 
L, 144 ; Chem. Gaz. 1851, 61 ; Instit. 1850, 228. 
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inasmuch as the contents of the cells arc almost completely removed Ceiiuiosc. 
by the mechanical treatment an(f the process of bleaching : any por- 
tion that might have been retained is removed by dilute solution of 
soda, whereby, however, the cellulose also undergoes h slight change. 

Paper dried at 140^ yielded 43*99 per cent of carbon, 6*20 of 
hydrogen, 49*31 of oxygen, and 0*5j0 of* ashes ; paper which had 
been boiled with a solution of ^da of 1*060 spec. grav. for a con- 
siderable time (whereby the solution waa slightly coloured)^, contained 
45*70 per cent of carbon, 6*24 of hydrogen, 48*79 of oxygen, and 
0*27 of ashes •(the ashes consisted chiefly of ^c?irbonatc of lime). 

From the first analysis, Mitscherlich deduces for cdilulosc the 
formula which P^en(]) had already proposed; whilst 

Baumhauer(2) considered C?2i.ll2i02i more correct. Con- 

tinued action of the alkalies u])on cellulose caij^es the latter to be 
coloured blue by iodine ; but even dyn the a])plicatipn of a solution of 
potassa of such a concentration that hydrogen is giv^n off, this is 
the only change that takes place, no hianus-likc substances being 
formed. By the action of dilute* sulphuric acid, cellulose is com- 
pletely converted into starch and de.^rin, without any appreciable 
secondary products. Nitric acid of 1*20 spec. grav. docs not act 
upon it whilst cold, and but^little^in the water-bath. By the action 
of putrid potatoes, cellulose is dissolved ; by this action, the cells 
containing the arnylon in sound potatoes are first separated, then 
their walls dissolved. The same process occi^rs, according to 
Mitscherlich, in the potato-disease : the putrefaction of the con- 
tents is, therefore, not the disease itself, but onjfy j:he consequence 
of it (3). Cellulose is also frequently dissolvccfl in the process of 
germination, and by the devclo])ifnent a plant, ^ iC^this take place 
at the expense of the seed, or of a^avo^Tu the plant :|^clf. 

Suiierose. — On the composition o£ suberose, Mitscherlich does 
not, as yet, give a decided opinion, on account of the difficulty 
of obtaining it in a pure state. Suberose forms sometimes a thin, 
amorphous, coherent coating of the whole plant ; sometimes it 
constitutes the uppermost layer of cells of the stem; in the case of 
the potato, it forms several layers of cellular tissue, which differ 
from the starch cells situated immediately below, in structure and 
chemical deportment, and which in the case of boiloll potatoes may 
be pealed off. Suberose is readily distinguished fro/ln cellulose by 
its deportment with acids. Concentrated sulphuric acid acts but 
slowly on the former; nitric acid, of 1*2 spec, grav., oxydizes it 
even below 100*^, and forms at last a scries of acids, terminating 

(1) Ann. des Sciences Nat. Botan. XT, 21 ; XIV, 73. • 

(2) Scheikund. Onderzoek. II, 31, 194; Berzelius' Jahresber. XXIV, 462 ; XXV, 

585. 

(3) Corop. J. Liebig’s Investigations on some of the Causes of the Motion of the 
Juices in the Animal Organism, pp. 81, sqq. 
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with snberie and succinic acids. Afiter deducting the cellulose, the 
ashes and the substances soluble in alcohol, the suberous layer of the 
potato was found to contain 63*30 carbon, 7*16 hydrogen, 37*57 
oxygen, 3*03 ditrogcn ; 100 parts of it yielded, with nitric acfdj. 
6*3 of a fatty acid, soluble in alcohol. Cork of the cork-oak (without 
any previous treatment, oiily freed from a brown substance pervading 
it, and completely desiccated) yielded 65*73 per cent of carbon, 
8*33 of hydrogen, 34;54 6f oxygen, 1*60 of nitrogen; 100 parts of 
it yielded/with nitric acid, 39*67 of a fatty acid, and 3*66 of cellulose 
remained behind.-^The layer of subCrose is not easily permeated by 
water; potatoes with their skin uninjured may, in consequence of 
this property, be preserved for a long time (kept for months at a 
temperature of 30°, they only lost about 3 per cent in weight). 


Proximate Constituents of Plants. Phlorldzln. — ^Very difiSb- 
rent formulae have been proposed for phloridzin, although the percentage 
composition arrived at by several chemists, was very uniform, Stas(l) 
proposed for the crystallized substance the formula ^32^18^16 'b ^ > 

Berzelius(3), CgoILgO.c-l-S HO, or CigHgOg-fHO, or CigHg-Om 
-1-4 HO; ]Muld“er(3), C 2 ,H, 30 ,o +3 HO ; Liebig(4), C^Hs^O^o 
-1-4 HO. — Ro8er(5) has attempted to establish the number of equivs. 
of carbon contained in 1 equiv. of phloridzin. Crude phloiidzin, which, 
by recrystallization and treatment with animal charcoal, could not be 
completely freed from a dark extractive substance which was mixed with 
it, was purified by boiling the aqueous solution with a little gelatin 
mixing the liquid filtered off from the tough brown mass thus sepa- 
rated, with aluf“, and neutralizing with lime ; the liquor filtered off 
from the precipitate was then m^de to crystallize, the tolerably colour- 
less crystals were redissolvcd, and the solution mixed with a few 
drops of basic acetate of lead, when the impurities are first 
precipitated; che crystals of phloridzin obtained from the solution, 
acidulated with some acetic acid, were several times recrystallized, 
and exhibited- on analysis the composition already known from former 
investigations (53*95 per cent of carbon, and 6*17 per cent of 
hydrogen). For the purpose of establishing the formula of phlo- 
ridzin, Roser took advantage of its decomposition by^dilute sulphuric 
acid, whereby sugar and phloretin are formed.' The quantity of 
sugar formed from 0*6 to 1*0 grm. of dried phloridzin by vdry 
dilute sulphuric acid, increased until the fourth day, after which it 

(1) Ann. Ch. Phys. [2] LXIX, 367 ; Berzelius’ Jahresber. XIX, 523. 

(2) Jahresber. XIX, 524, 526, 535. . 

(3) J. Fr. Chem. xVlI, 300; Berzelius’ Jahresber. XIX, 522. 

(4) Ann. Cb. Farm. XXX, 217. 

(5) Ann. Ch. Pbann. LXXIV, 178. 
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Sgain diminblicd } it was determined by a graduated alkaline solutioa 
of protoxidi of copper j neither phloridzin nor phloretin do act upon 
this solution, ^lie quantity of sugar thus formed amounted, in tue^«or 
8 experiments, to from 40’3 to 42‘8 per ctmt of the dried phloridzin, 
mean 41 8 per cent. According to Liebig’s formula, 1 equiv. of 
tphlorldzin, C 42 H 28 O 30 , yields 1 equiv. af sugar, CijII, 20,3=41 *2 
percent; according to the foi^nila*of Stas, 1 equiv. of phloridzin, 

^ 88 ^ 18 ® j6> ^ves 4 of atom of si\giw, C„ll80y=36'4 per cent. 

A hearer coincidence with Liebig’s foiiininar is also ‘obtained by 
determining the amount of phloretin formed in •this decomposition ; 
this substance should contain 30 cquivs. of caflion, and its formula, 
according to the analysis of Stas, is CaoHjjOj,,; from 100 dried phlo- 
ridzin 62*9 phloretin should Ufe formed, and Iloser found, in 9 experi- 
ments, from 59*2 to 61'2, mean CO’5 ; according to Stas’ formula 
for phloridzin, 66' 1 per cent fit' phloretin should be formed. — 
Strecker(l) has showi^tliat, by recalculjfting the former analyses 
for the correct atomic weight of carbon, the following formulae agreed 
very satisfactorily with the results of the analyses : for jdilorid- 
zin, C 42 H 24 O 20 + 4 HO; for phloretin, CgoHuOio; for pbloridzein, 
^igHjoNjUgg : the formation of the latter he explains .by the equa- 
tion, C 43 H 28024 + 2 NH 3 + ^ 0 = 5 C 43 lIg„N 3028 -f- 41 I 0 . — Strcckcr has 
farther shown, that the near relation formerly assumed between 
phloridzin and salicin does not in reality exist ; the latter may certainly 
split into grape-sugar, and a second substance (saligenin), by taking 
up 2 equivs. of water ; but saligenin does not exhibit a deportment 
analogous to that of phloretitt. ^ 

Aioin. — ^T. and H. Smith(2) obtained from an aqueous extract of 
Barbadoes aloes, prepared cold and concentrated in vacuo, a crystal- 
line body which they consider, as the imrgative principle of aloes, 
and to which they give the name# of ulo’in. They are of opinion 
that other sorts of aloes also contain this body, such as the aloes of 
Soccotra and of the Cape, but that it is mixed therein with such an 
amount of other substances, that its crystallization is impeded or 
prevented. — Stenhouse(3) has submitted aioin to a chemical exami- 
nation. He purified it by pressure between bibulous paper, and re- 
crystallization from warm water : the solution must not be heated 
beyond 65®, because oxydation endues at a higher temperature. 

On cooling the hot alcoholic solution, aioin crystallizes in small, 
star-like grouped needles. It is neutral ; its taste is at first 
sweetish, then bitter ; it is little soluble in cold water and alcohol, 
xnolre so when heat is applied, fm-miiig pale yellow solutions ; it is 

^ - ---------- ^ ^ 

(1) Ann. Ch. Phann. LXXIV, 184. 

(2) Chera. Gaz. 1851, 107, fiom Monthly Journ. of Medical Science, Feb. 1851. 

Phil. Mag. [33 XXXVII, 481 ; Ann. Ch. Phariu. LXXVII, 208 5 J. Pr. Chem. 

|3|iH49, 

’^VpL. IV. B B 



370 


ORGANIC CHEMISTRY. 


Aloto. dissolved by the caustic alkalies and their carbonates ; the solutions are 
orange-coloured, and become rapidly darker in consequence of oxyda- 
tion 3 when boiled with alkalies or with strong acids,, ^t is rapidly con- 
verted into a dark brown resm. The solutions are not precipitated by 
neutral metallic salts j a concentrated solution produces a deep yellow 
precipitate with a concentrated solution of basic acetate of lead/ 
becoming* rapidly brown in the air. — Stenhouse found the compo- 
sition of aloin, diied in and of aloin, dried at 

Withhold, fuming nitric acid, it appears to form 
a mtro-compound , cby digestion with -stiong nitric acid, it is con- 
verted into cchrjsdinmic acid, without a trace of piciic acid being 
formed; by boiling it with chlorate of potassa and hydrochloric acid, 
no chloranil is foimed. When subjjLiftcd to dry distillation, it pro- 
duces a volatile oil of a somewhat aiomatic odour, and a considerable 
quantity of a resinous substance. When heated to 100° for upwards 
of SIX hours, it loses coiitinually in weight, and is converted into a 
brown resin ; this is moie lapidly effected at 150°, whereby it melts. 
— Biomine produces, with an aqueous solution of aloin, a yellow 
precipitate, bromo-aloiuy whils^ hydiobiomic acid is formed at the 
same time, *Bromo-aloin ciystallizes feom alcohol in yellow, star-like 
grouped needles, which aie, when diicd in tacuo^ C 34 lI| 5 Br 30 i 4 . A 
similar precipitate, obtained by the action of chlorine, could not be 
obtained in a ciy&tallinc form. — Stenhouse attempted in \am to 
prepare aloin from the aloes of the Cape and of Socotra. In con- 
clusion, Stenhouse points out the difference of alom from Robi- 
quet^s aloetin(l^. 

Apiin. — Biaconnot(2) found in paisley a peculiar substance, 
which he termed upiin. This body has been the subject of recent 
investigations by Planta and AV. Wallace(3^. The apiin is not 
pure when piepaicd b) Biacounot^s method, viz. : by boiling fresh 
parsley with water, filtciing thiough linen, washing the jelly, formed 
on cooling, with hot watei, picssing, and drying. In order to purify 
it, it was repeatedly boiled witJi alcohol, the jelly formed, on cooling 
the alcoholic extracts, was dissoUed in warm water, the alcohol dis- 
tilled off, the green mass remaining repeatedly pressed, after being 
previously moistened with alcohol, and finally repeatedly digested 
and boiled with ether. (Apiin^ chlorophyll, and a vegetable wax 
mixed with it, are soluble m boiling alcohol ; apiin is insoluble in 
ether). Apiin dried at 100° is a soft, white powder, without taste 
and odour ; its composition corresponds to the formula C 24 HJ 4 O 13 
(it contained but little ashes. O’ 15 to 0 62 per cent). It is soluble 

i 

(1) J. Pharm. [3] X, 167, 241 , Berzelius' Jahiesber. XXVII, 490. 

(2) Ann, Ch. Phys. [3] IX, 250 , Berzelius’ Jahresber. XXIV, 532. . . 

(3) Ann Ch Pharm. LXXIV, 262 , Phil. Mag [4] I, 212 ; J. Pr, Chem. Lit, 3M { 

Chem Gaz. 1850, 377; Instit. 1851, 143. , X 
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in 8500 parts of cold, and in much less hot water; a solution of Apiin. 

1 apiin in 1587 parts of water forms a jelly, when cooled to 0°. 

It dissolves in 389 parts of cold, and in much h^ss hot alcohol. The 
reaction mentioned by Braconnot, that apiin 'sfrikes a blood-red 
colour with sulphate of protoxide of iron, even when its solution is 
wery dilute, has been confirmed by PlaHta and Wallace.^ Neutral 
metallic oxides produce no precipitates in solutions of apiin : only the 
alcoholic solution of acetate of lead caijsoR, in an alcoholic solution of 
apiin, a yellow precipitate containing a variable* amount of lead. By 
protractedly bfnling aj)iin with water, and replacing the evaporated 
water, the solution loses its property of forming a jellj^ and if now 
cooled, a light, floeculent, almost colourless preci])itate separates, 

•which, dried at 100^, w eighs hiore than the original apiin, and which 
has the composition it exhibits th/? same reaction with 

sulphate of protoxide of iron as apiin. On boiling apiin for some time 
(from half-an-hour to twcfity-four hours) witlf very dilute sulphuric acid, 
the liquor no longer forms a jelly on cooling, but deposits a whitish, 
floeculent precipitate, which, dnied at 100°, is : it is le^s 

soluble in boiling w^ater tfian apiin.** The formation of fermentable 
sugar, by boiling apiin with dilute sulphuric acid, could not be 
observed ; (there is, howeyer, /fiter removing the sulphuric acid, a 
sweetish syrup foraied, which separates suboxide of co])pcr when 
boiled with the potasso-tartrate of co])per). By boiling with dilute 
hydrochloric acid, a similar body of a like composition is formed 
which, however, is more easily soluble in boiling water. From the 
solution of apiin in cold concentrated sulphuric or l^ydrochloric acids, 
water preaipitates a floeculent, yellow body, ^^ 24 ^^ soluble 

in w^ater, and less apt to gelatinize, than n])iin. Alkalies dissolve apiin 
without changing it. Chlorine gas pro<liices, in a solution of apiin, 
a dirty yellow, chlorinetted ])recipit®te. Apiin dried at 100° absorbs 
from 5*11 to 5*13 per cent of dry hydrochloric acid gas, assuming 
thereby a yellow colour which disappears on heating. Crude apiin, 
boiled with nitric acid, forms picric and oxalic acids ; the formation of 
these acids could not be observed when pure a])iin w as used. Heated 
with binoxide of manganese and sulphuric acid, apiin forms carbonic, 
formic, and acetic acids. 

Saponin. — A communication by Jje Bcuf(l) on saponin, contains 
no new information, except perhaps the proposal to use w ater con- 
taining saponin to keep substances, insoluble in w^ater, in a state of 
suspension. 

Peucedanfn. — Concerning the uncertainty in Bothers results on 
the substances derived from peucedanin, which have been^discussed 
in last ycaris Report, p. 328, sqq., this cherni^ published a reply(2), 
in which he adheres to the formulse previously adopted by him. 

m Compt. Rend. XXXI, 652 ; J. Pr. Chem. LI, 471. " (2) J. Pr. Chem. L, 38J. 

^ B B 2 
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Sciiutin. — In •xperinients to prepare scillitin according to the 
method described by Lebourdais(l), Bley(3) obtained a bitter 
substance, crystallizing in flexible needles ; he treated the extract 
of the squills only in the cold with animal charcoal, and evaporated 
the alcoholic extract of the charcoal at 24°. On application of a 
higher temperature, no cry^:als made their appearance. 

eithaein Uerostemmin). — From t)ie , seed of the corn-cockle 
{Agrostemma^ githogo)^ S(?ii»rling(3) has prepared a poisonous 
substance, githagin, the identity of which with the agrostemmin 
of Schulzc(4) is yet undecided. Scharling obtained the body 
described by him by repeatedly boiling the ground seed previously 
freed from fat by means of ether, with alcohol of 84° Tr. The • 
filtrate is evaporated to dryness, and ‘’treated with hot alcohol ol^ 
92° Tr:, when, on tooling, impure githagin separates, of which 
farther portion is precipitated from the supernatant liquor by absolufm 
alcohol. The aqueous solution of the iMpurc substance is firstfj 
treated with acetate of lead, and the liquor filtered off from the pre-| 
cipitate mixed with basic acetate of lead, when a compound of githagin 
and protoxide of lead is deposited, which is suspended in water, and 
decomposed by sulphuretted hydrogen. The aqueous solution is 
evaporated, until a gelatinous substdnee separates from it, when it is 
filtered, and the filti’ate completely brought to diyness ; or the 
concentrated solution is precipitated by strong alcohol. The body 
thus obtained resembles gum-arabic or starch ; it is without odour, 
insoluble in absolute alcohol or ether, soluble in weaker alcohol and 
in water. The , solution froths when shaken, has a disagreeable 
odour, and a taste which bccomtss gradually burning : in the eye, it 
produces a painful dilatation of the pupil. Concentrated sulphuric 
acid imparts a red colour to githagin, which gradually becomes 
bluish-green ; nitric acid convert?; it into oxalic acid. By dry distil- 
lation, githagin yields some ammonia. Its aqueous solution is not 
precipitated by bichloride of platinum, nor by protochloride of 
mercury, nor tannic acid, but by basic acetate of lead. 10 grains of 
githagin killed a rabbit in five minutes, 20 grains a cat, but not 
for eight days. 

croiocynthin. — ^W. Bastick(5) communicates the following method 
for preparing colocy'nth. The. pulp of coloquint is repeatedly 
treated with cold water until it has lost its bitter taste, and the 
extract, after being heated to boiling, is precipitated with acetate 


(1) Annual Report for 1847 and 1848, II, 109. 
v2) Arch. Pharm. [2] LXI, 141. 

, (S) From Oversigt o. d. K. Danske Vidensk. Selskabs Forhandl. No. 5 — 6, 1849, 96 
in Ann. Ch. Pharm. LXXIV, 351 ; Chem. Gaz. 1850, 355. 

(4) Annual Report for 1847 and 1848, 1, 497. 

(5) Pharm. J. Trans. X, 239. 
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of lead. When ^old, the mass ‘is filtered from the filtrate the oxide 
of lead is removed by dilute sulphuric acid, and the acetic acid by 
boiling (?) ; the clear solution is then evaporated nearly to dryness. 
Strong alcohol now dissolves colocynthin, which i8 left behind in a 
pure state on evaporating the alcoholic solution. Colocynthin thus 
'obtained is reddish-brown, resinous, lu^lts at a gentle heat, and 
possesses neither basic nor acid properties; It dissolves in nitric acid 
of 1‘45 spec, grav., whilst red vapours ^re given off and a pale yellow, 
uncrystallizable acid is formed,. which is precipitated by water, and 
tastes less bitter than colocyirthin. 


'Vesetable Ctaemlstry. Assimilation of Nitrogen and necomposl- 
tlon of Carbonic Acid. — Ville(l) has made an*inv(*stigation on the 
assimilation of the nitrogen of tlfe atmosplyu’e by plants, and on the ’ 
influence of ammonia on vegetation ; thclfe experiments have, how- 
ever, as yet only been published in abstract, lie made the plants 
grow in closed cases, re«ewing the air daily; the, plants took 
root In a mixture of sand and brick-powder, to which 5 per cent of 
the ashes of the same plant were added. 5 to 7 per cent of carbonic 
acid were added to the aif ; tKe amount of ammonia contained in it 
was determined previous to its being admitted into the case, and 
after its replacement by other air. Ville states that the amount of 
ammonia in air was not changed by plants growing in it ; and that, 
moreover, this amount was insufficient to furnish all the nitrogen which 
was assimilated by the plants ; the free nitrogen of the atmosphere, 
he says, was assimilated in a direct manner. Addition of ammonia 
to the atraos])herc, however, still exerted a favourable influence on the 
development of ])lanta, especially the cereals. 

Cloez and Gratiolet(2) have cT)mmunicatcd the results of their 
experiments on the vegetation of aquatic jdants (species of Pota- 
mogeton, Naias, Ceratophyllum, Myrioj)hyllum and Confervm). These 
plants rapidly decompose carbonic acid with ihsengagement of 
oxygen in direct solar light, but scarcely in diffused light, and not St 
all in the dark ; this decomposition proceeds best under dim colour- 
less glass ; legs under yellow, or transparent colourless, or red, green . 
and blue glass, diminishing in intensity in the order just named. 
On raising the temperature, commencing with 4®, the decomposition 
of the carbonic acid docs not begin below 15”, and appears to arrive 
at its maximum at 80” ; on decreasing it, commencing with 30”, this 
decomposition continues below 15”, and ceases completely only at 
10”; If the water, in which the plants livc^ do not contain any 


,(1) Compt. Rend. XXXI, 578 ; J. Pr. Chem. LII, 60. 

(2) Compt., Rend. XXXI, 626 ; Instit. 1850, 347 ; J. Pr. Chem. LII, 275 ; more 
detailed in Ann. Ch. Pltjrs. [3] XXXII, 41. 
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absorbed atmospheric air, but only carbonic acid, th^ disengagement 
of oxygen ceases after a few days, and the green colour of the plants 
becomes much less intense; in this case nitrogen(l) is also given off 
at first along with the oxygen, so that the plant subjected to this 
experiment contains at last less nitrogen than when living in water 
containing air, whereby tln^loss,.of nitrogen, eliminated during the' 
decomposition of the carbonic acid ^by the transmutation of the 
organs of tbe jjlunt, is repla(5e(l by assimilation of nitrogen from the 
atmosphere. The leaSt addition of ammonia as amrnoniacal salts to 
the water in which fug plants vegetated proved injurioiis, and checked 
the decomposition of the carbonic acid. 

J. H. and M. G. Gladstoue(2) have made some experiments on 
the growth of plants in various atmospheres. A Viola tricolor lived 
twenty-four days in atmosphere of hydrogen to \vhich 5 per cent 
of carbonic acidTbacJ, been added ; anotlier lived longer in the ordi- 
nary atmosphere under tli^same circumstane'es. Germinating onions 
were brought into atmospheres of carbonic acid, carbonic oxide, 
marsh -gas, atmospheric air with 8 per cent of light carbonetted hy- 
drogen and of ordinary atmospheric air; in the first two gases the 
germination was instantaneously checked, the carbonetted hy*drogen 
however appeared to act favourably. In piurc nitrogen a Viola tricolor 
died soon ; a grass plant lived in it for one mouth. In a mixture of 2 
hydrogen and 1 oxygen a Viola lived for upwards of fourteen days. 

According to Daubeny(3) the sprinkling with water containing 
little carbonic acid (from 1 to 3 per cent) acts beneficially on the deve- 
lopment of ferns the sprinkling with water containing more carbonic 
acid proved unfavourable. 

On the action of the constituents of soil on the development 
of plants, see Agricultural Chemistry , 

Sicilia maritima. — \Vittstein(^!) has collected the previous exami- 
nations of IScilta m.aritima and added experiments of his own, con- 
cerning which we must refer to the original. Respecting scillitin 
contained in the root, comp. p. 372. 

• Liiicerne. — Bernays(5) thinks he has found in the roots of lucerne 
[Medicago sativa) a peculiar resin, Medicago-^resin. 

Root of iTiiico tuberosus. — Mulder(()) has communicated experi- 
ments (made by Scharlee) on t^ie root of Ullico tuber osus ; the fresh 
root contains in the mean 87*9 per cent of water; that dried at 120®, 
2‘0 per cent of nitrogen, 44*5 per cent of carbon and 6*2 per eent of 
hydrogen. The solid substance of the root consists of 3‘i (chiefly 

i ^ V 

(1) In this manner the water becomes such, as contains the constituents of atmo- 
spheric air absorbed. 

(2) Chem. Gaz. 1850, 342 ; Instit. 1850, 335. 

(3) Instit. 1850, 375. 

(4) Repert. Pharra. [3] IV, 189. (5) Report. Pharm. [3] VI, 329. 

(6) Scheik. Onderzoek. V, 7, Stuk, 422; Arch. Pharm. [2] LXV, 184 (in abstr.). • 
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crystallizablc) fat ; •29‘4 friiit-sHgar and extractive matter with resin j Ouaicuru. 
4‘Ogum; 33’3 amylon ; 1 1 ‘9 solid albumin ; 18'8 cellulose and other 
insoluble parts. The ashes (9'1 to 9’7 of the dried root) contain lime, 
sesquioxide of iron, little magnesia, soda, little potanssa, carbonic acid, 
sulphuric acid, much phosphoric acid and chlorine, and little silicic acid. 

Ik. ctnatcuru-root — Lcnoblc(l) examinc|i a. root ^j|pwing in Uruguay 
(South America) and called there* guaicuru-root, 'tod found it to 
contaiii as active principles : tannic acjdf resin, red colouring matter 
.and an ammoniacal salt. * * 

Tubers of Wxails crenata.-«-Lassaigne(2) investigated yellow and 
white tubers of Oxalis crenata, and found in a* yellow tuber 83'0 (in 
k white one 81'8) of water; 12'5 (13*7) of amylon; 0'6 (0'5) of 
legumin; 2'8 (3’0) of nitsbgcnous extractive matter and alkaline 
salts ; 0'2 (0'2) of pectin ; 0’8 (0'8) of cellulose ; O'l of orange-coloured 
colouring matter. , 

Barks. — ^Winkler(3)» has made some oOmmunications on a bark, 
as yet little known, and containing chii.ovic acid ; he terms it China 
pseudo-rubra ; Buchner, Sen.^l) considers it to be identical with 
Cortex chinee novee brasiliemis. Dm* Men i 1(5) has described some 
experiments with cinnamon -cassia. 

Fabain-leaves. — Goble^Y(G)/has examined the odoriferous principle 
of faham-leaves (of Angraicmn fragram) ; he obtained it by extracting 
the leaves with alcohol, evaporating the extract, treating the residue, 
mixed with water, by means of ether, evaporating the ethereal solution, 
and extracting the residue with boiling wdlcr, when on cooling the 
aqueous solution, the substance was deposited in crystals. According to 
him, this body is cumarin, the same substance which has been found 
in Tonka-beaus, Melilotus and Asperula odorata. The crystals, con- 
sidered by Gobley to be cumarin, melted at 120°, whilst the melting- 
point of cumarin is stated to be 51^^; according to Gobley, however, 
cumarin prepared from melilotus exhibits also a melting-point of 120°. 

He found the crystalline substance of faham-leaves to contain 76'12 
per cent of carbon and 4‘12 of hydrogen, which certainly approaches 
to the composition given by Guillemettc(7) (Gobley says Henri) 
for cumarin from melilotus, but which differs considerably from the 
analysis of Ilelalande and Bleibtreu, according to which cumarin, 
from tonka-beans and from asperula odorata, possesses the formula 
C'igHg 04 , requiring 73*97 per cent of carbon and 4*11 of hydrogen (8), 

Yerba-inate. — Lenoble(9) has examined the Yerba~mate, or the 


(1) J. Pharm. [3] XVII, 200. (2) J. Chim. Med. [3] VI, 198. 

(3) Repert. Phiirm. [3] IV, 206. (4) Repert. Pharm. [3] IV, 207. ' 

(5) Arch. Pharm. [2] LXII, 27. • 

(6) J. Pharm. [3] XVII, 348 ; J. Pr. Chem. L, 286 ; Chem. uaz, 

(7) J. Pharm. [2] XXI, 172; Berzelius* Jahresber. XVI, 228. 

(8) Comp. Bleibtreu in Ann. Ch. Pharm. LIX, 177. 

(9) J. Pharm. [3] XVIII, 199. 
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Paraguay- te» (the dried leaves of Psoralea ffiandulosOf h., or Ilex 
paraffuemis, St. Hilmre) ; he mentions the following substances 
as constituents; tannic acid, chlorophyll, vegetable wax, albumin, 
volatile 6il, gummy extractive matter, and a crystallizable, nitnigcnous 
body, which he terms psorakine. Lenohle does not mention Theine, 
which Ste^nhou^l) has fc^nd in the Paraguay-tea, and with whicb> 
^he so-called psoraleine is most likely identical. 

Berries of Myrtus commiiitis^ — Riegel(2) has examined the berries 
of Myrtus' 'commmi», and found them to contain chlorojihyll, a 
green soft resin, volatile oil (occurring -also in the leaves), fatty oil, 
tannin, sugar, citric* and malic acids, mucilage, humus-like sub- 
stances, a little potassa and lime. 

Secretion of McscmUryanthemam Cr^ftitlllnuni. — Vblcker(3) has 
found in the aqueous secretion of the leaves and the stem of the 
ice-plant {Mesembryanthemum crystqllmum, L.), albumin, oxalic acid, 
chloride of sodium, potasSi., magnesia and suSphuric acid. 

Proximate Constltueiitsvof the AAiinal Body. AlUuniln. 

Pagct(4) has confirmed lluntcr^s observation, that a fresh hen^s 
egg is more slowly frozen than which has been fjozen and 

afterwards thawed. He found that i*ottcfi eggs, or eggs the con- 
tents of which had been acted on mechanically or electrically, 
froze easier (even at 0^ C.) than fresh eggs, which did not freeze 
at — 9^. Hunter’s opinion that the resistance to freezing must 
be ascribed to in-dwclling vital power, however, is not adoj)ted by 
Paget, who ratlici belitwcs that everything which makes the albumen 
in an egg more fluid than it is when fresh, also makes it freeze more 
easily. 

J. B. Edwards(5) and Kcndall(6) deny that albumin combines 
chemically with arsenious acid, and that the poisonous action of this 
latter substance depends on its combination with the albumen of the 
organs of the body, rendering them incapable of supporting life. — 
Edwards found that, when a solution of 1 part of arsenious acid was 
mixed with 100 parts of albumin (from hens’ eggs) and coagulated by 
heat, much arsenic still remained dissolved in the fluid. By washing 
the cbagulum with water (whereby the coagulum was broken up) all 
the arsenic could be removed. I'he same thing happened with the 
coagulum which formed in blood on the addition of some arsenious 

(1) Ann. Ch. Pbarm. XLV, 368; XLVI, 228. 

(2) . Arch. Pharni. [2] LXl, 161. 

"(3) Phil. Mag: [3] XXXVI, 377; J. Pr. Chem. L, 240; Insiit. 1850, 215^ 

(4) Phil. Trans, for 185(1, I, 221; Chem. Gaz. 1850, 277 (in abstr.); Ann. Ch. 
Pharm. LXXVI, 363. 

(5) Chem. Soc. Qa. J. Ill, 14; Pharm. J. Trans. IX, 524; Schmidt's Jahrb. d. 
Medicin, LXVII, 8. 

(6) Pharm. J. Trans. IX, 526 ; Schmidt's Jahrb. d. Medicin, LXVII, 8. 
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found that a solution of albumin at a temperatui-e 
which did not cause it to coagulate, is not precipitated by arsenious 
acid, and, on the other hand, that arsenious acid was not made 
insoluble by means of albumin. • * • 

Desor^s(l) opinion that a substance^ biogen, differing from albu- 
min, is contained in the eggs of the lo^r animals, is opposed by 
C. Girard(Ai). The contest is not sufficiently chemical to allow of 
particular mention here. * • 

Urea. — Wittstein(3) states that pure meh dissolved* in water, 
and boiled in open vessels is. decomposed, carboiaate of ammonia 
being formed ; and to avoid loss, he advises thtit such ^ solution 
should be evaporated below the boiling temperature. — Boussin- 
gault(4) found, on the contrary, that a solution of 1 part urea in 
100 parts water, by evaporation at a boiling temperature to one 
half its volume, gave scarcely a J;race of ammohia, (provided care 
was taken that the glass •above the level the* fluid and the urea 
which adhered to it were not heated to a higher temperature). If 
the fluid was concentrated to of the original volume, then 
ammonia Was evolved, but only becauSe the fluid became so ropy 
that some portions became heated over 100°. lie found that when 
a solution of I part of urea in 10^ water was boiled with magnesia or 
lime, ammonia was evolved. If such a solution was kept continuously 
heated with lime to 40°, whilst atmospheric air was passed through 
it, no sensible quantity of ammonia was formed. The same was the 
case when a solution of urea with lime or Carbonate of soda was 
evaporated between 45° and 50° in vacuo. 

Huraut(5) has investigated a substance called by Baud hydro- 
fcrrocyanate of potassa and urea, which he also recommends as a 
substitute for sulphate of quinine. He found that when a solution 
containing ferrocyanide of potassium ^nd urea is allowed to crystallize 
in successive portions the ferrocyanide of potassium crystallizes wuth 
very different quantities of urea, (He states that he found even as 
much as 41 per cent). This exists only intermixed, and not in a 
state of chemical combination in definite proportions. 


Animal Cliemistry. Roe of Carp.— Gobley(6) has examined the 
composition of the roe of the carp, and has obtained the following 
results. It greatly resembles the yolk of hens^ cggs(7). The alkaline 
albumin which generally surrounds the yolk appears to be absent. 


(1) Annual Report for 1849, JII, 356, 

(2) Sill. Am. J. [2] IX, 399. • 

(3) Repert. Pharm. [3] VI, 207. 

(4) Ann. Cb. Phys. [3] XXIX, 472 ; J. Pr. Chem. LI, 281. 

(5) J. Pharm. [3] XVIIR^H- (®) Pharm. [3] XVII, 401; XVIIl, 107. 

(7) See Gobley’s investigation in Annual Report for 1847 and 1848, II, 146. 
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Animal The albuoiinous substauce which is contained in it, the paravii-el- 
*\*ry!*' properties and the composition of the vitellin. As in 

Roe. or the yolk, so here, there arc two substances: a fatty oil and an 
carp. adhesive infusible substance. The fatty oil, which is present only 
in small quantity, consists of olein and margarin. It contains no 
sulphur or phosphorus. \»The adhesive substance, which composesrby 
far the greater part of the fat of the roe of the carp, is. a compound 
body containing phosphqfus. It consists of cholesterin and two 
peculiar 'substances, ’lecithin and cerebrin, which are also found in 
the yolk of hens’ eggs. The cholesterin is identical in composition 
and prop^ties with that contained in the yolk or in gall-stones. 
The lecithin is the constituent of the hen’s egg and carp’s roe which 
contains phosphorus. It is a neutral substance which, when acids or 
alkalies arc present, most readily gives as the products of decom- 
position in water or alcohol, oleip and margaric acid and phospho- 
glyccric acid. It ‘docs this even w'hcn thc»action of the oxygen of the 
air is excluded. The cerebrin is a neutral nitrogenous substance 
which melts at a high temperati\rc, and swells up like stai’ch when 
mixed with water. The roo- of the c'arp, when boiled with water, 
yields an acid liquid, which is said to become more acid on addition 
of alcohol. This acid reaction Glob ley ascribes to the presence of 
lactic acid, or a similar acid. A considerable quantity of the substance 
which Berzelius has called extract of desh is continued in the roe of 
the carp. There scern to be two colouring matters present, as is the 
case in the yolk of the egg. One is red and contains iron analogous 
to the colouring matter of the blood ; the other is yellow, and perhaps 
is analogous to' the yellow colouring matter of the blood or the bile. 
The average composition of the roe of the carp is : 


'Water 


. 04*0«0 

Chloride of sodium and potassium 

0*447 

Paiavitellin 


, 1 iifSO 

Sulph. and phospb. of potassa 

0 037 

Oleiu and margarin , 


. ‘2 574 

Phosph. of lime and magnesia 

0*292 

Cliolesterin 


0*2r»G 

Extract of liesh . 

0*389 

Jjecithin 


3 045 

Membranous substance 

14*530 

Cerebrin . 


, 0-205 

Colouring-matter, traces of iron. 


Sal-amiiioniac . 


. 0012 

&c. 

0*033 


Ash of vriiite and Yolk of Hens’ Hsrss. — Poleck, who formerly(i) 
made the analyses of the inorganic constituents of albumen and 
yolk of egg, according to H.v Rose’s older method, has repeated 
the analyses according to the same method(3). Thtf watery extract 
from the carbonized mass of 713‘285 grras. of egg albume'n 
(423’706 yolk) gave 3'916 (3*502) grms. of the percentage 
compo^tion A. The extract with hydrochloric acid gave 0*3971 
(0*3651) grms. of^ the composition B. ‘The residue of carbon 

(1) Annual Report fop 1849, III, 355. _ 

(2) Annual Report for 1847 and 1848, II, 237 ; Annual Report for 1849, III,. 413. 
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gave 0‘2395 (2'589) grms. ash having the composition C. 
From which the composition of the total ash (0'65 per cenf^of egg 
albumen, and 1'52 per cent of the yolk) is calculated and given 
under D. As this calculation was not rightly made from the former 
analysis, Polcck has again repeated and corrected it. This new 
vemon of the former analyses is given undj|lr E. 




Albumen, * 

* # 

9 


Yolk. 




"a. 

«» 

B. 

C. 

J). 

E. 

A. 


C. 


eT 

Chloride of potas- 
sium . . . . 

4800 



41-29 

42-17 


• 


» 


Chloride of sodium 

10-G5 





9-10 

14-07 



— 

— 

— 

— 

Soda 

2305 

2033 

27 30 

'2»04 

16*09 

6-32 

— 

4-23 

5-12 

6-57 

Potassa .... 

— 

12-85 

23 60 

2-36 

1-15 

10*41 

— • 

8-19 

8-93 

8-05 

Lime 

— 

12- 16 

12*32 

1-74 

2*79 

13-32 

20 r *68 

9-54 

12*21 

13-28 

Magnesia . . . 

— 

14-90 

5-17 

l-flo 

3-17 

1-77 

2 kll 

2*46 

2-07 

2-11 

Sesquioxide of iron 


2-14 

* r) 0 i 

0-44 

0 55 


4-52 

1-35 

1 45 

119 

Hydrated phosph. 
acid* .... 








1 

14-29 

5-72 


Phosphoric acid . 

1*32 

27-60 

2.544 

4-93 

3*79 

66-75 

72-72 

58*56 

63-81 

66-70 

Carbonic acid . 

12-63 

8-47 

— 

11-60 

lf-52 

— 

— 

— 

— 

— 

Sulphuric acid . . 

300 

— 


2-63 

1-32 

— 

— 

— 

— 

— 

Silica 

0-36 

1*25 

0-46 

"fr:49 

2-04 

— , 

— 

1-38 

0*55 

1-40 

♦ HO, PO 5 . 




r 








H. Rose(l) communicates analyses of the ash of albumen and 
yolk of eggs, which wei’e made by li. Webyr; first, according to 
H. Rose’s older method(2) ; and, secondly, by treating the substance 
previous to its being burnt with w'ater and hydrochloric acid, and 
afterwards burning the residue and reducing it to ash. In hard- 
boiled eggs, the proportion of the yolk to the white is as 35*6 to 
64‘6. After both were dried at 100®, the projiortion was as 66’2 
to 33‘8. The coagulated albumen tost 8G'8f) per cent of water by 
drying at 100'^ ; the yolk lost 50'C2 per cent. J3y the first method 
of analysis, the carbonized mass from 44!'21 gtnis. of albumen, dried 
at lOd", gave to water 2'036 grms. of the percentage comjiositiou A ; 
afterwffrds, it gave to hydrochloric acid 0’233 grms. having the com- 
position B ; the residue gave 0‘099 grms. ash of the composition. C j 
whence the composition of the total ash (5 ’35 per cent of the albu- 
men dried at 100®) is calculated, and given under D. By the second 
method, 498 grms. of coagulated albumen gave to water 2’778 grms. 
of incombustible substance of the composition A ; to dilute hydro- 
chli^ic acid, 0"644 grms. of the composition B; and the residue 
contained O’ 102 grms. ash of the composition C ; whence the^compo- 
sition of the total ash (5’38 per cent of albumen, drie'd at lOO®) 
is calculated under D. * 


,(l) Pogg. Ann. LXXIX, 398. 

(2) Annual Report for 1847 and 1848, II, 237 ; Annual Report for 1849, III, 413. 
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Ash of 
white and 
yolk of 
hens' eggs. 



After the first method. 

After the second method. 

I— 

A. 

B. 

C. 

D. 

A. ' 

B, 

c. 

D. 

Chloride of sodium 


44-40 

— 



38-47 

49-71 





39-30 

Potassa 


2907 

8*16 

8-09 

26-34 

26-96 

33-14 

14-70 

27-66 

Soda • 


M2j 

18-88 

14-14 

8-64 

5-36 

39-28 

22-56 

l?<^9 

Lime . * . 



15 C2 

13-13 

2*04 

0-61 

12*11 

6-86 

2-90 

Magnesia 


— 

18-88 

28:28 

3-06 

0-61 

11-33 

4-9b' 

^2-70 

Sesquioxide of iron 


— 

r i Ji 

4-04 

0-34 

— 

2-17 

4-90 

0-54 

Phosphoric* Acid . 


0-54 

35-20 

26-26 

* 5-06 

1-98 

2-97 

36-28 

3*16 

Sulphuric acid 


1*62 

— 

— 

1-40 

2*16 


— 

1*70 

Carbonic acid 


16-20 

— 

— 

14-05 

12-24 

— 

— 

9-67 

Silica . i- 


014 

2-15 

6-06 

0-60 

— 

— 

9-80 

0-28 


By the first method, the carboriii.ed mass from 191 '80 grms. Ofir 
yolk gave to water.0'750 grms., having the percei>tage composition A'; 
it gave to hydrochloric acid 0‘347 grms. of the composition B ; th<B 
residue gave 1 '506 grms. of ash of the ©om position C; hence the 
composition of the total ash (2'47 per cent of the yolk, dried at 100®) 
is calculated and given under D. .By the second method, 320 
of yolk gave to water 1 '390 grms. of incombustible substance 
percentage composition A ; it gave to^djlute hydrochloric acid;'j~ **" 
grins, of the composition B ; and tJje residue contained 0'4]4 * 
of ash, having' the composition C ; hence the composition o?”the 
total ash (the amount of which by this method was 2'74 per'cent 
of the yolk, dried at 100®) is calculated under I). 


>1 

By the first method. 

By the second methodr 

A. 

B. 

C. 

D . 

A. 

B . 

c . 

D .^ 

Chloride of sodium 



__ 



. *. 

28-41 



, 

9 12 

Potassa 

9'GO 

10-00^ 

7-70 

860 

26-76 

3-40 

3-38 

10-90 

Soda .... 

6-66 

8 93 

4-44 

5-70 

— 

0-91 

5*80 

1*08 

Lime .... 

12-53 

9-80 

11-29 

11-50 

6*47 

19-52 

1-45 

13-62 

Magnesia 

4 86 

2-30 

1-40 

1-67 

3-10 

1-62 

2-66 

2-20' 

Sesquioxide of iron 

1-20, 

2-02 

1-53 

1-50 

0*43 

0-95 

16-66 j 

2-30 

Phosphoric acid . 

67-73 

66-86 

73-31 

70-92 

34-53 

73-60 

63- h ^ 

60-16 

Silica .... 


— 

0-33 1 

0-11 

— 

. - r - 

6-52( 

0-62 


Amniotic and Allantoic Fluid. — llegnauld(l) found in the am- 
niotic fluid of women 1-2 per cent of solid matter, containing 
among other constituents urea, which can be detected when the 
fluid is evaporated to ^ at 100®, and then dried over sulphuric 
acid in vacuo. The residue is extracted with alcohol, and from the 
residue of the alcoholic solution the urea is extracted by boiling ether. 

In the amniotic fluid of the hen, Sta8(2) found acid urate of 
ammonia which, he says, is always present in the cloaca, and is 

(1) Corapt. Rend. XXXI, 218. 

(2) Compt. Rend. XXXI, 629 ; Instit. 1850, 346. 
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secreted by the kidney. In the allantoic fluid he found neither urea 
or uric acid, but a nitrogenous organic substance, capable of crystalli- 
zation, .soluble in water and alcohol, also alkaline chlorides, sulphates, 
and phosphates. — In the allantoic fluid of the cow, h« found all the 
salts which are contained in the urine of the cow, but no hippuric or 
b»zoic acid ; he found also fibrin, albumi^j, casein, and a consider- 
able quantity of grape-sugar(l). Tfie aniniotic fluid of fhe cow 
contains, according to him, neither allantoin nor benzoic acid, but it 
•contains all the salts of the urine, ana a considerable *qilantity of 
albumin and fibrin ; moreover, •it is saturated with carbonic acid, and 
contains bicarbonate of potassa. — In the amniofic fluid 4;)f women, 
he also found urea ; he also found this substance in the blood of the 
placenta, the fluid portion of which consists almost entirely of casein. 

Respiration of Muscles.— G. Liebig(2) has madosomc experiments 
on the respiration of muscles, frojn whence it follows that a muscle 
(he used Trogs^ muscles) retains its property o# contracting when acted 
on by the galvanic current longer in an atmosphere of oxygen, or of 
gas containing oxygen, than in on« free from all oxygen ; and that a 
muscle during the time that it retains ^he power of contraction gives 
out carbonic acid and absorbjtQX^^gen. 

DisresUoii. — Wc can only; givqr the undermentioned references to 
the communications of Bence Jones(3) on digestion in general, of 
E. Leiiz(4) on the digestion and absorption of flits, and of Lam- 
merts van Bueren(5) on the digestion of different kinds of milk. 

Pancreatic Fluid. — Kegarding the properfy which Bernard(6) 
states that the pancreatic fluid possesses of forming an emulsion 
with neutral fats, ami causing them to separate rapidly into fatty 
acids and glycerin, Lassaignc(7) has found the jiancr^iatic fluid 
,of a dog exercises this action on oil, at a temperature from 12^ 
to 15°, and that this occurs in an atniosjfliere of hydrogen, nitrogen, 
or carbonic oxide gas; the pancreatic fluid retains its alkaline reac- 
tion, and its property of acting upon oil for 3 ;nany days ; sugar and 
gum undergo no change when in the same circumstances in which 
the oih is thus decomposed. Lassaigne(8) has made the observa- 
tion that the feebly alkaline pancreatic fluid of the calf, on the 

(1) Bernard (Compt. Rend. XXXI, G59} states that even at an earlier period, he 
^ found grape-sugar in the urine of the foetus of ftie cow and sheep, and in the amniotic 
and allantoic fluids. 

t2) Muller’s Archiv. 1850, 393; Berl. Acad. Ber. 1850, 339; Instit. 1851, 118. 

■ (S) The Lancet, Jan. 19th, 1850; Froriep’s Tagsberichten iiber d. Fortschr. d. 
Natur. u. Heilk. 1850, N.>. 163 u. 172. 

(4) From the Inaugural Dissertation (Dorpat, 1850) abstracted in Schmidfs Jahrb. 

, d. Med. LXVII,n46 ; see this Report, p, 382, 

(5) From Nederl. Lane. June, 1849, in Schmidt’s Jahrb. (k Med. LXVIII, 3. 

(6) Annual Report for 1849, HI, p. 364. 

(7) Compt. Rend. XXXI, 745; Instit. 1850, 378; J. Pliaruf. [3] XIX, 204; J. Pr. 
Chem. LII, 317. 

(8) J. Pharm. [3] XIX, 203. 
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contrary, forms no emulsion with oil at the temperature of 15^, nor 
even at 38^, and that it does not cause the liberation of any fatty 
acid. — E. Len^(l) follows Frerichs(2) in opposing Bernardos 
view regarding the action of the pancreatic fluid in the digestion of 
fatty matter ; he believes that it is neither necessary to the absorption 
of fat, nor that it very mlj ch promotes that process, 

Nutrition. — Volcker(3) states that the determination of the 
value of any substance as r^utrimcnt from the amount of nitrogen it 
contains iV erroneous; .since, for example, the presence of salts of 
ammonia can lead to mistakes. He* gives as an example Agaricus 
prunellus.L The proportion of nitrogen in the whole mushroom was 
0*74 per cent when fresh (6*61 when dried at 100°) but only 0*54 
(dried 4*80) per cent of the nitrogen w^s present in the plant in the form 
of protein-compounds ; the residue was in the form of ammoniacal- 
salts, which remained in the sap even after all the protein-substances 
were precipitated 6y basic acetate of lead. ^ 

Action of AiialogrouM $Siil»»itanecs on tlic Human Body. — Schloss- 
berger has observed (4) that woed-spirit, and the hydrated oxide of 
amyl, have the same physiological action on the animal organism as al- . 
cohol ; they produce intoxication or slqqijifjpesembling syncope ; they are 
rapidly decomposed in the blood (it wasjiot determined whether they 
arc changed into the corresponding acids), and they act on the mucous 
membranes just like alcohol. — Concentrated valeric and butyric acids, 
introduced into the stomach, act like acetic and formic acids. 

Blood. — J, Wciss(5), in respect to the method proposed by 
hiin(6) of determining the quantity of blood contained in an animal 
from the quantity of iron contained in the ash of the animal, -has 
found thaj: it is based on an error, inasmuch as the blood is by no 
means the sole substance in the body which contains iron. Weiss 
could not obtain the fibrin of ^ the blood, or the muscular substance 
of the body, free from iron. He also found iron in the ash of the 
bile, but not in the ash of the urine, 

Verdeil and I3ollfus(7) adopt tlje following method for deter- 
mining the constituents of the blood ; they have used it chiefly for 
the blood of the ox. The fibrin is separated from the fresh-drawn 
bl/)od by heating it; the blood thus freed from fibrin is then 
mixed with an equal volume of water and heated in a water-bath, 
to coagulate the albumin aiid the colouring matter. The fluid*" 
is filtered through a cloth, and evaporated in a water-bath to 

(1) *IaOC. ^it, p. 381. (2) Annual Report for 1849# III, 364. 

(3) Chem. Gaz. 1850, 337 ; Instit. 1850, 326. 

(4) Ann. Ch. Pharm. LXXIII, 212.* 

(5) W^ien. Acad. Ber. December, 1850, 492. 

(6) Annual Report Tor 1849, III, 365. 

(7) Conipt. Rend. XXX, 657 ; Instit. 1850, 170; Arch. Ph. Nat. XIV, 222; Ann. 
Ch. Phapn. LXXIV, 214. 
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the thickness of a syrup. On the addition of alcohol, a precipitate 
is occasioned j this is allowed to subside for twenty-four hours, it is 
then separated from the fluid and washed with alcohol. — The precipi- 
tate consists of an albuminous substance, soluble in water (albumin 
which was not perfectly coagulated ) ; it also contains chloride of 
sodium and phosphate of soda. If this rrecipitate be dissolved in 
water, and acetate of lead added, a volu*minlius precipitate forms ; the 
fluid separated from this precipitate gives, ivith basic acetate of lead, 
a precipitate which contains oxide of lead, afld*a non-fiftrogenouis 
oi’ganic acid, analogous to the acid produced by oxydation of sugar. — 
Tlie fluid which is separated by filtmtion after the precipitation by 
alcohol is. subjected to distillation. After the alcohol is distilled off, 
very weak sulphuric acid is addpd to the concentrated cold fluid; 
this causes the separation of an insoluble substance .on the surface of 
the fluid, which has a strong an^ disagreeable odour, and consists 
chiefly of oleic acid, and under the microsct])e is* seen to consist of 
fat globules and indistinct crystalline masses ; frequently dark red 
crystals are seen, they have the samp form as Vircliow^s hiimatuidin. 
By means of carbonate of lirile the excels of sulphuric acid is se pa- 
rated from the fluid, which Jias been freed from tlie above iusoluhle 
substance by filtration ; it is then'pvaporated, and dried in vacuo over 
sulphuric acid ; from the perfectly dry residue cold absolute alcohol 
extracts nothing but urea, the existence of which \vas established by 
analysis ; warm alcohol, mixed with ether, extracts from the mass 
which was heated with cold alcohol, hippuratt of linie(l), and also 
some salts of volatile acids. 

Mialhc(2) considers that the soluble substance "which remains 
after coagulation by heat, and which he has designated (3) as albumi- 
nose, and established as a constituent of the blood, are identical, and 
that the acid which is similar to tljp acids formed by the oxyda- 
tioh of sugar, is formed in consequence of the action of the alkali of 
the blood on the starchy principles of the food, which arc first 
changed into sugar, as he had already previously pointed out(4). 

Marchal(5) states that the quantity of fibrin contained in the 
blood is lessened by shaking. ^ 

According to Guillot and Lcblanc(6), casein (in solution)* i^ a 
normal constituent of the blood of men and animals. It exists in 
excess in pregnant animals, before delivery and whilst suckling. 
In disease it may be almost entirely absent. 

Regarding the blood of the placenta, see p. 383. 


(1) See Annual Report for 1849, III, 3G7. « 

(2) Compt. Rend. XXX, 745. (3) Compt. Rend. XIII, 261. 

(4) Compt. Rend. XVII, 707 f XX, 954. 

(5) Compt. Rend. XXX, 30 ; Instit. 1850, 18. 

(6) Compt. Rend. XXXI, ^0, 585 ; Instit. 1850, 321, 338 ; J. Pr. Chem. LI, 395. 
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C14ineii.i(l) £ound the composition of blood in healthy horses 
to be : 


A 

Venous blood. 

Arterial blood. 


First 

horse. 

Second 

horse. 

Third 

horse. 

5 

Mean. 

First 

horse. 

Second 

horse. 

Third 

horse. 

Mean. 

Water .... 
Albumip and salts 
ftFibrin .... 
Blood globules .V 

805 5 ' 
76-2 i 
^ b*4 
iii-y 1 

82C 7 
y5e^ 
4-7 
82-8 

813*1. 
81*7 
3 8 
101*4* 

815*1 
81*2 
5*0 
, 98*7 

815*0 

74*7 

6*7 

103*6 

823*4 

82*7 

5*4 

88i5 

821*2 
76*7 
3 8 
98*5 

819*8 

78*0 

5*3 

90*9 


He alscb found the composition of the venous blood of a broken- 
winded horse to be A, the arterial blood B. In another horse, the 
composition of the blood drawn preyiOus to the division of the pneu- 
mogastric nerves ts rcj)resented at C ; after they were divided, at^ 


r 

1 

A.' 

B. 

c. 

D. 

Water .... 

796-e 

803*5 

822*5 

798*9 

Albumin and salts 

71-7 

75-9 

86*2 

90*1 

Fibiin .... 

7*2 

S-7 

7*2 

7*8 

Blood globules . | 

121*5 

113-9 

84 1 

1032 

Blood. — Enderlin(2)*'’fouhd 

[ in the ashes 


siderably exceeded the quantity of potassa (and chloride of potas- 
sium) (3). He met with one exception, on which he dwells farther 
in the paper referred to below. 

Carbonates In mood. — Mulder(4) has communicated a paper on 
the carbonates 'of the blood, and he enters into an examination of 
the facts which inay considered as opposed to the existence of car- 
bonates in the blood (5). That acids evolve no considerable quantity 
of carbonic acid from highly,. conct'ntrated serum of the blood, is 
no proof of the absence of carbonates from that blood ; for if car- 
bonate of soda is added to such serum (from 1 to 4 grms. to 1000 
cubic centimeters of blood), no carbonic acid is evolved when it is 
so treated. The conclusions are inadmissible which have been drawn ■ 
from the comparison of the quantity of carbonic acid taken up by 
wp.ter and scrum, and then evolved from the latter, on the addition 
of acid; for the fact has been overlooked that acetic acid retains 
much more of the absorbed carbonic acid than water does. (Acetic 
acid, spec. grav. 1*070 at 16®, absorbs 3*5 times its vol. of carbonic 
acid; of spec. grav. 1*064, 3 0 times; of spec. grav. 1*053, 1*3 
times ; of 1*028 spec, grav., 1*1 times. These numbers, as well as 


(.1) Compt. Rend. XXJtl. 289. 

(2) Ann. Ch. Pharm, LXXV, 150. 

(3) See his analysis in Annual Report for 1847 and 1^(48, 'II, 159. 

(4) Scheik. Onderzoek. V, 7. Stuk, 435. 

(5) With reference to these facts, see Annual Report foiil847 and 1848, II, 159. 
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those that follow, hold for mean temperature). 100 vols. of fresh atoIh. 
serum do not absorb 200 vols. of carbonic acid, but as the mean of 
many experiments, only 117, and on the addition of acetic acid, 

46 vols. of carbonic acid gas are evolved. According to him, 100 
vols. of serum can contain 73 vols. of carbonic acid in chemical 
ce«nbination. The quantity of carbonate of soda which may^possibly 
be contained in the blood must be ta*ken/as much greater than has 
been given by Liebig, and, on*an averages, amounts to 0*3 per cent 
of the blood (supposing that all the carbonic* acid, which Mulder 
considers in a •state of cheirwcal combination, emsts in the blood 
combined with soda). Blood contains carbonic acid ini a state of 
solution, as well as in a state of chemical combination. Mulder 
docs not admit that the jdiospjiatc of soda in the blood^iplays any 
part in the absorption of carbonic acid. It must, first of all, be 
determined whether phosphate o^ soda does exist in the blood(l); 
and if even it be present, #the same action n^ay be*attributed to other 
salts contained in the blood — for example, to- the phosphate of lime. 
Mulder holds that it is most in accordance with the present state of 
our knowledge to consider that carbontc acid exists in combination 

in the blood, and herein he would include compounds of carbofil'C 

acid with albumin, globulin, ^c., Vith potassa, soda, &c., with phosphate 
of lime, phosphate of soda, &c. 

Ashes of the Blood. — R. Weber(2) repeated his analysis of the ash 
of the same ox-blood, the inorganic constituents of which he had 
previously(3) endeavoured to determine, acc*ording to the method 
formerly employed by H. Rosc(4). This time he has proceeded 
according to the lately published process of the same chemist (com- 
bustion by means of finely divided platinum, sec the Report on 
Analytical Chemistry, in this Annual Report). He has obtained 
totally different results, which are given under A. (The watery 
extract of the ash had an alkaline reaction, and when acidified by 
nitric acid, gave no trace of carbonic acid). — Roser(5) examined 
the ash of coagulated and well-washed blood (the blood was coagu- 
lated, and then stirred and washed with water, until it no longer 
gave any trace of chloride of sodium ; it gave 0*43 to 1-38 per 
cent of brick-red ash, which contained no carbonic acid), ^nder 
B the result is given for coagulated blood, washed with cold water 

(1) The contradictions which have arisen in the views regarding the inorganic con- 

stituents of the blood, have been chiefly caused by the fact that hitherto the distinc- 
tion between the blood of the flesh- or corn- and of the grass-eating animals, has not been 
•duly attended to. The first contains only phosphates ; the last, according to the kind 
of nourishment, contains varying quantities of carbonates. See Liebig's •Chemical • 
Letters. ^ ^ 

(2) Pogg. Ann, LXXXI, 410. 

(3) Annual Report for 1849, III, 367. 

(4) Annual Report for 1847 and 1848, II, 237 ; Annual Report for 1849, III, 413. 

(W Ann. Ch. Pharm. LXXIII, 334. 
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Ashes of 
the blood. 


oiily ; under C, from blood afterwards extracted with alcohol 
and ether; under D, from blood treated with hot water. In the 
following table the results are stated, after subtraction of the carbon 
and sand. By 'comparison with the composition of the ash of the 
whole blood, it follows that water extracts from the coagulate'^ Wnnd 
chiefly qhloride of sodium '^nd ^Ikaline phosphate. 


' f ^ r 


e 

B. . 

C. 

D . 

Silica . ^ . 

Ill 

1*80 

1*89 

2*01 

Sesquioxid^of iron 

7*03 

54-72 

51-06 

52*81 

2?hosphoric acid . 

417 

0*69 

3*30 

9*00 

Lime . 

0-73 

11*02 

12*89 

. 9*63 

^Magnesia 

0*24 

5(19 

4*71 

2*52 

Soda . 

31*90 

} 17-03 ( 

13*60 

16*61 

Potassa . 

7*00 

2*01 

0*84 

Sulphuric acid 

1*16 

8-60 

9*63 

6*58 

Chlorine * . 
Chloride of sodiuih 



0-92 

, 0*88 



46*66 


— 


100*00 , 

, 99*97 

99-97 

100*00 


B.. 'W‘ebcr(l) has also examined the inorganic constituents of the 
serum and clot of the blood of t^ft^ -h/'rse, and he has done this 
in two ways: firstly, according to H, Rosens' former method(2), 
extracting the carbonized substance with water, and then with 
hydrochloric acid, determining the dissolved matters, and then 
reducing the residue to an ash, and analyzing it; secondly, in the 
following way, the unhurnt substance is first exhausted with water, 
and then with .hydrochloric acid, afjer which the residue is incine- 
rated and reduced to ash. The serum (slightly red and clear, of 
spec. grav. 1'029 at gave, when evaporated and dried at 100®, 

9’09 per cent of residue. 131 '56 grms. of this dry serum gave 
(when incinerated), by the firs.* method, an extract to water, which 
left 9*513 grms. ash, of the percentage composition A ; the residue 
gave to dilute hydrochloric acid 0*318 grm.,, having the composition 
B ; after being reduced to ash, there remained 0*457 grm., having the 
composition C; hence, by calculation, the whole ash (0*75 per cent of 
the fresh serum, 8*34 per cent of the serum when dried at 400®) is given 
under D. 131 *56 grms. of the dried serum gave. By the second method, 
with hot water a fluid, the solid constituents of which were reduced to 
dryness, and burnt. Water extracted from the charcoal thus obtained 
9*600 grms. of fixed constituents, and then hydrochloric acid 0*067 
grm. (taking up all that remained). The percentage composition of 
botB together is given at A ; the residue gave, with dilute hydrochloric 
acid, 1*334 grms. of fixed constituents, having the composition B ; when 
reduced to ash, fiiere remained 0*173 grm. of the composition C ; 


(1) Pogg. Apn. LXXXI, 99. 

(2) Annual Report for 1847 and 1848, II, 237 ; Annual Report for 1849, III, 413. 
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the •composition of the whole ash ‘(0‘80 per cent of the fresh serum, 
8‘87 per cent of the sernm dried at 100”), calculated from this, is 
given at D. 



According to the first method. 

According to the second method. 

A. 

B. 

C. 



B. 

C. 


Chloride of sodium 

70-52 

-- 


C5-2J 

•81*32 


"" 5 “ • 

72-88 

Potassa 

2-34 

11-95 

5-91 

2-80 

2-6^ 

•3-90 

14 fS 

2-95 

Soda . . 

14-00 

38-67 

;25*38 

1.5-27 

7*87 

58*84 

43*35 

12-93 

Lime . , . i 


22-96 

30-42 

2*06 

0*14 

«3-47 

5*20 

2-28 

Magnesia 

— 

1-26 

4-81 

0*25 

0*03 

2-74 

• 

0*27 

Sesqiiioxide of iron 

— 

2*52 

3-29 

0*22 

0*03 

1*26 

7-52 

0*26 

Phosphoric acid . 

0-27 

22*64 

i7-13 

2*15 

0*65 

9*79 

17*92 

1*73 

Sulphuric acid 

202 

— . 


1*86 

2-34 

— 

— 

2*10 

Carbonic acid ' . 

9-40 

— 

— 

8*69 

4*90 

•* 

— 

' 4*40 

Silica . 

013 

— 

306 

0-26 

— 


11-56 

0*20 


The clot was only freed from serum by Sllowing it to run off and 
be absorbed by blotting-paper; 283'9 grms. of the clot dried at 100” 
gave (when burnt) by the fijst method an extract to water weighing 
4*373 grms. of the percentage composition A. Then to hydrochloriig^ 
acid 0*466 grm. of the compf's'tion B. The residue gave 2*498 grms."^ 
of ash of the composition C,,whc»ice the composition of the whole ash 
(2*58 per cent of the dried clot) is reckoned and given under D. 
— 288*12 grms. of the clot dried at 100” gave by the second method 
to hot water, 5*486 grms. of fixed constituents (out of the carbonized 
mass of the aqueous extract 5*406 grms. coulffbe dissolved by water, 
0*080 by hydrochloric acid) having the percentage composition A ; 
after this hydochloric acid dissolved 1*249 grins, of the composition B. 
The residue reduced to ash gave 0*985 grm. of the composition C ; 
whence the composition of the whole ash (2*68 per cent of the dried 
clot) is calculated and given under D* 



According to the first method. 

According to the second method. 



B. 

C. 

D. 

A. 

B. 

C. 

D. 

Chloride of potassium 

10*40 



— 

6-22 

41*40 

— 

— 

29-87 

Chloride of sodium . 

27*49 

— 

— 

16*43 

24-06 

— 

— 

if -36 ‘ 

Potassa 

41*73 

37*55 

33-07 

38*64 

2103 

38*59 

6-50 

22-3t> 

Soda 



25-32 

7*60 

,4*21 

— 

18-17 

4*36 

3-55 

Lime 


6-87 

6-00 

2-49 

0-33 

13*21 

1-32 

2-58 

Magnesia .... 



3*21 

0*92 

0*52 

0-15 

2-16 

0 51 

0-53 

Sesquioxide of iron . 

— 

8-38 

30*03 

10-79 

0-28 

6*16 

71-17 

10-43 

Phosphoric acid • . 

7-22 

17*60 

51-38 

12-74 

7*49 

19*87 

15-23 

10-64 

Sulphuric acid . . 

0*05 

— 

— 

0-03 

0-13 

— 

— 


Carbonic acid . . . 

12*58 

— 

— 

7*52 

3-00 

— 

— . 

. 2-i7 

Silica 

— 

1*07 

1*00 

0*41 

— 

1*84 

0-91 

0-42 


Liver. — Bernard(l), found in continuation 


(1) Compt. Rend. XXXI, 571. 

c c 2 
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cojrw of the firesence of sugar in the liver(l), that this organ, in 
au kmos of animals m the normal state, contains sugar, and that 
t\ns ipTodnctlon of sugar is independent of the nature of the food. 
He slso found fhat after tlie division of the pneumo-gastric nerves in 
the neighbourhood of the heart this formation of sugar ceased* 

Spiec^i. — Scherer (2) hp fjund in the spleen a substance closely 
related to xanthic oxide. 'The spleepi of the ox is boiled with water, 
and the fluid precipitated < by baryta- water. By evaporation of the 
filtrate the excess of baryta separates as carbonate, and at the 
same time two o^gg-nic substances, (these separate ih greater quan- 
tity mixed with sulphate of baryta on the addition of sulphuric 
acid), which are soluble in boiling dilute alkali and precipitable from 
the solution by hydrochloric or carbonic acid. The precipitate which 
forms on the addition of these acids consists of uric acid, but the 
greater portion is a new substance which when heated with nitric 
acid becomes yellow. To separate it froui uric acid it is dissolved 
in potassa, chloride of ammonium added and the fluid separated 
from the urate of ammonia evaporated, when the new substance 
is deposited as a yelloAV-whit?e crystalline powder. This process is 
^’'^repeated, and the substance then dissolved in dilute caustic 
potassa and precipitated by carbonic acid. The crystalline white 
powder so obtained differs from xanthic oxide in that after bei^ 
dried it remains a crystalline powder which can be easily powdered, 
without assuming a waxy lustre, and dissolves in nitric acid with evo- 
lution of gas (from the' hot solution white crystals separate on cooling). 
It is almost entirely insoluble in cold hydrochloric acid, but slightly 
soluble in boiling acid. It dissolves in 1090 parts of cold and 180 
parts of boiling water. The solution in water has no reaction on 
vegetable colours. The substance dried at 100^ or 120^ gave the 
composition CgHgNgO. Thus ^t contains one atom less oxygen than 
the xanthic oxide. Scherer proposes for this substance the name 
of hypoxanthin. lie also found this substance in the human spleen 
(also in muscular structure of the heart). In the spleen creatin does 
not appear to be present. 

Fiesii. — D. Price(3) found that the flesh of the whale (of Balamop-- 
te'^a musculus) when treated according to Liebig^s method(4) gives 
creatin, although only in small quantity* 

Asiies of Flesh. — R. Weber'made previously (5) an analysis of the 
ash of the flesh of the horse according to H, Rosens old method(6). 


(f) 4pnual Report for 1847 and 1848, II, 175. 

(2) Ann.tlh. Pharm. LXXIII, 328; Chem. Gaz. 1850, 181; J. Phann. [3] XVIII, 
73. 

(3) Chem. Soc. Qu. J. Ill, 229. 

(4) Annual Report for 1847 and 1848, II, 162. 

(5) Annual Report for 1849, III, 369. 

(6) Annual Report for 1847 and 1848, 11, 237 ; Annual Report for 1849, 111, 413, 
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the flesh was burnt before it was extracted with waCSfand hydrochloric 
acidj and ultimately the residual coal was reduced to ash. lie has 
now(l) communicated an analysis made in a similar way, but in which 
the flesh before being burnt was extracted with wffter and hydro- 
chloric acid. 6 Ibsj 8 loth (Prussian) of flesh from the fore-leg of a lean 
hovse (freed from blood by the injection of water into the Jbrachial 
artery) lost at 100° 79*55 per crat in weight. Extracted with water 
it gave a liquid in which there were 16*J[5i2 grms. of ash h/iving the 
percentage composition A j the hydrochloric exfrdfct gave ^*495 grms. 
of ash of the composition B j the residue which iftien remained was 
burnt, and the carbonized mass gave to water 0*f)28 grm;^ and then 
to dilute hydroehloric acid 0*322 grm. ; the two together had the 
composition C, and a rcsidud .was left, which when burnt gave 
0*814 grm. of ash of the comfiosition D. The ctftnposition of the 
whole ash of the horse-flesh (0*84 per eent of fresh flesh ; 4*14 per 
cent of flesh dried at 1W)°; 77*63 per ceet of the whole ash was 
soluble in water; 18*45 in dilute hydrochloric acid, and 3*92 re- 
mained in the residue) is hence calculated and given under E. 



. 

B. 

C. 

D. 

E. 

Chloiidc of sodium . 

$ 9-37 

- ■ 

— 


7*21 

Potstssa 

3801 

20*81 

9-64 

9*10 

34*45 

Soda 

(i-37 

5*66 

4*?2 

3*44 

6*08 

Lime . . • , 

0*99 

4*35 

24*70 

11 05 

2 33 

Magnel&ia .... 

1 50 

12*37 

1*20 

! 3*93 

3*46 

Sesquioxide of iron . 

0*07 

1*00 

6*02 

• 6*14 

0*98 

Phosphoric acid . . 

43*12 

49*82 

53 62 

1 60*34 

45*21 


Staffel(2) has examined the ash of veal and of beef. The first was 
taken from the breast, free from skin and fat, and contained 77*64 
per cent water. The dried flesh contained 3*1 per cent ash. The 
incinerated flesh was extracted with jvater and the extract analyzed, 
the residue was partially reduced to ash and extracted with water and 
hydrochloric acid, and this was afterwards repeated. Prom the sepa- 
rate results the total result was ca^pulated. The beef contained 72*63 
per cent of water ; the dried flesh contained 2*2 per cent of ash ; the 
carbonized mass was also first extracted with w*atci*, and the residue 
(excepting a portion, the ash of which served for the determination 
of the lime) was mixed with acetate of lime .and then reduced to ashes. 
We give only the results of the whole*analy8es ; 




Ash of veal. 

Ash of beef. 

Chloride of sodium 


10*59 

7*49 

Chloride of potassium 

• 

. — 

4*01 

Soda 


2^5 

34*91 

Potassa 


. 34*40 

2*61 • 

Magnesia . 


1*45 

. 2*35 

Lime 

* 

1*99 

» 

5*09 


(1) Pogg. Ann. LXXXI, 92. (2) Arch. Pharm. [2] LXIV, 148. 
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Alumina 

Sesquioxide of iron 
Phosphoric acid 
Siilpltuiic acid 
Silica 


Ash of veal, 
trace 
0-27 
48-13 

0 81 


Ash of beef, 
trace 
0 96 
39-28 
1 77 
1-52 


biic.-.^As respects maiw communications of Enderlin on hunfan 
bile(l), on on a peculiar defomposition of ox-bile(3), on the 

presence of the bile pi tlib fblood(4), we must refer to the sources 
mentioned below. 

Ctaoiesteriii. — li^intz(5) has comnSuiiicatcd invcs'tigations on the 
presence of water in crystallized cholesterin and on the products 
of distillation of that substance ; he gives the following as his 
results. The cholesterin crystallized from a solution of alcohol or 
from the ethcrcal'^solution mixed witlT alcohol, has the composition 
Cggllsj^O H- HO, and there is no ground for the fomiula given 

by Schwendier and M'cissner(C) for cliolestcrin free from water, 
or for Cgj Hc, 03 given by Zwengei(7). The form of the crystallised 
cholesterin is nionoclinonietvic, Oo^civQd planes are (cxdPoo), 0 P, 
+ P oo, oo P, oo P oo; 0 P": oo P oc = 100 ^ 30'; + Poo: 0 P = 
50'; + P oo :cxdP oo = 13P3/|/; oo P : (oc P c») = 110"^ 14'; 
oo P : oo P=:139^ 45'. Cholcstciin erm be distilled very slowly 
without undergoing change at the temperature of boiling mercury 
not only in vacuo ^ as Chevreul long since found, but even when 
exposed to the air. When the cholesterin is distilled^ a higher 
temperature some iinjmrc cholesterin first passes over, then follows a 
mixture of a littje cholesterin and also a very little of a cholestcrone( 8 ), 
with the ultimate pioducts of distillation. Lastly, a clear, 6 enii-fluid 
oil comes over, from which, by fractional distillation, a thin fluid sub- 
stance can be separated, consisting of equal atoms of “ carbon and 
hydrogen. The greater pait of^ the oil, however, consists of a semi- 
fiuid substance which rapidly absorbs oxygen, and has probably the 
composition represented by the formula C^gll 22 * Py distillation, the 
residue in the retort becomes constantly richer in carbon and poorer 
in hydrogen ; it ceases to contain cholesterin ; when the greater part 
of thp substance has distilled over, there remains a brown substance 
very slightly soluble in ether, and very rich in carbon, and containing 
only 4*5 per cent of hydx’ogen. , It probably consists of C 3 II. If the 
vapour of cholesterin is passed through tubes at a low red heat, car- 
bon is deposited in them, and a thick, fluid, blackish-brown substance 


(1) Alin. Oh. Pharm. LXXV, 162. (2) Ibid. 166. 

(3) Ibid. 154. (^4) Ibid. 167. 

(5) Pogg. Ann. LXXIX, 524; Ann. Ch. Pharm. LXXVI, 366. 

(6) Ann. Ch. Phyjm. LIX, 10>; Berzelius’ Jahresber. XXVII, 623. 

(7) Annual Repc^wfor 1847 and 1848, II, 194. 

(8) Annual Report foi 1849, III, 380, 
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distils over, and a gas is given which consists of marsh-gas and semen, 
olefiant-gas. 

Semen — rrerichs(l) has examined semen. When pure it is 
neutral (once only he found that it had a feebly alkaline reaction). 

The full-grown spermatozoa, accprding to.j^i, consist of binoxide of 
protein, the same substance which, accordu^to Mulder, forma the 
chief constituent of the epithelium &n^of the horny textures in 
general. The spermatozoa contain about,4 per cent of a butter-like 
fat, also phosphorus in an unoxydizcd State, and. about cent of 

phosphate of lime. The fluid portion of the semen consists of a dilute 
solution of mucus which also contains chloride o^ sodium ^nd a small 
quantity of alkaline phosjdiate and sulphate. The imperfectly-deve- 
loped spermatozoa consist of an, albuminous substance which dimin- 
ishes in quantity as the development proceeds. The fully-developed 
semen contains no albuminous compound. The semen of fish, birds, 
and all mammalia has, ou«thc whofe, the saiyc chctnical composition. 

Ash of Milk — R. Weber(2) examined the ash of the same carbo- 
nized milk of the cow, the inoi’gauic constituents of which he had 
already(3) previously endes^oured tQ» determine according to the 
method formerly employed by H. Rose(4). This time he followed li... 
Rosens recent method, thal is combustion by means of finely- divided 
platinum (see the Report oif Analytical Chemistry for this year). He 
found in 100 parts of ash (the watery solution of which had an alka- 
line reaction but contained no carbonic acid) ; 

Chloride of potassium 9'49 Lime . . . 17'31 • Phosphoric acid . . ■29*13 

Chloride of sodium . 16*23 Magnesia . . 1*90 * Sulphuric acid . . 1*15 

Potassa 23*77 Oxide of iron . 0*33 Silica* 0*09 

99*40 

Urine. — Regarding the investigations of Bdcker(5) on the altera- 
tion of the urine and blood in goijt, wc must refer to the treatise 
itself. So also regarding Bence J ones'(6) examination of the so-called 
chylous urine (in which, in addition to susiicnded fat, albumin, fibrin 
and blood globules were found). 

Ammoqla In Urine. — Boussingault(7) has determined the quantity 
of ammolpi the total quantity of nitrogen in the urine of dif- 
ferent men and animals ; he has obtained the following Results 
(regarding the method he followed^ see the Report on Analytical 
Chemistry) ; 

(1) Todd’s Cyclopseiia of Anatomy and Physiology, artiole Semen. 

(2) Pogg. Ann. LXXXI, 412. 

(3) Annual Repml for 1819, III, 382. 

(4) Annual Report for 1847 and 1848, II, 237 ; Annual Report for 1849, HI, 413. • 

(5) From Rh. Monatsschrift, February, 1850, in Schmidt's Jahrb. d. Med. LXVI, 

275 (in abstr.) * 

(6) Proceedings of the Royal Society, No. 75, 930 ; Phil. Mag. [3] XXXVII, 302 ; 

Chem. Gaz. 1850, 278 ; lustit. 1850, 406. * 

(7) Ann. Ch. Phys. [3] XXIX, 472 ; J. Pr. Chem. LI, 281. 
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mmonia 
3 urina* 






Ill 1000 parts were : 






— ^1 

,1 -v.. 

Remarks. 





Nitrogen, 

Ammonia. 


Child, S moutlis 




3-20 

0*34 

a|e 

Child, 8 years . 




h. 6-94 

0-28 


Man, 20 years 




1604 

. 114 

*** 

Man/ 46 years 




18*40 

1-40 

4c 

The same 


v. 


c-15-70 

J-27 

t 

Man, 46 years 


• ^ -• 


12*20 

0-74 

t 

Woman diabetes ^ 



10-20 

1*35 

4e 

Man, 35 years, with gravel 


5-85 

0-42 n 

4: 

Man, 17 years, witl^scarlet-fever 

• 

19-44 

1*66 

4£ 

Cow t . 




13-30 

0-06 

4c 

Another cow 




18-10 

010 

4c 

Another cow 




1 C5-14 

0-09 

4e 

Horse 




1 " 16-25 

0-00 


Another horse . 




12*04 

0*04 


Another horse . 



• 4 

, 17-31 

trace 


Camel 




i 28-84 ^ 

0-04 

♦ 

Elephant 




* 3*06 

1-12 

§ 

Rhinoceros 


• * 


i 5-11 

0*80 

4t 

Rabbit 



... C-89 

0-15 


Another rabbit 


r 

. 

; 5-\)0 

0-00 


*''iother rabbit 




7-94 

0 03 


Snake (python) 



. 

162-4-4- 

8-57 

11 


* Morning, before bieaktast f On the sametday, one liour after breakfast 

t 4.ftei breakfast 

§ Passed duung the night, and pcrliaps partl> decomposed 

j| For the composition of this ^inakt’s mine, see p 395 ^ 

Toiatlie Acids of iTrljic. — Stadelei(l) has examined the volatile 
acid of the uiinej, — Fresh cow -s' uiine (about 80 lbs) was mixed with 
hydrate of lime, after being boiled the fluid was pouied off from 
excess of lime, evapoiated to one-eighth at a boiling temperature, the 
filtrate well cooled, mixed with hydiochloiic acid until it was strongly 
acid, the hippunc acid which was deposited was separated from the 
mother-liquor aftei twelve hours (see p. 278). When the mother-liquor 
was distilled, a disagieeable-smcllmg, milky fluid came over, from 
which yellow, or greenish, tenacious oil-drops separated. By repeated 
rectification the volatile bodies dissolved in water were -con densed 
and an oily, slightly yellow fluid obtained, which sunk i^Hhe water 
whifh''distilled ovei with it. This fluid is a mixture of several sub- 
stances. It was mixed with a weighed quantity of hydrate of potassa 
until it had a strongly alkaline* reaction and then mstillcd, when a 
feebly-yellow, light oil was obtained, with pcnctra tins smell (resembling 
that of a mixtuic of oil of rosemaiy and origanum) j this oil (which 
appears to be formed out of the former oil by the afl^on of potassa) 
• contains nitrogen. It is soluble in concentrated sulphuric acid with 
a deep wme-red colopr, and when dissolved m water gives no preci- 

(1) Ann Ch Pbarfti LXXVII, 17 , J Pr Chem. LII, 39 (in abstr), Cbcm. Gaz. 
1851, 149, lustit 1851, 86. 
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pitate with basic acetate of leadj and no colour with sesquichloride of 
iron. In order to remove the>hydrochloric and benzoic acids which are in 
combination with the potassa (from the separation an^decomposition 
of the hippuric acid) -g- of the potassa which was used ^s neutralized 
with sulphuric acid, and then the whole was distilled as long as basic 
acetate of lead gave a precipitate. JThe distillate, which ^mclt of 
phenol (phenylic acid,^ carbolic acid) repeatedly distilled with 
common salt until the greater part of the acids were obtayied in an 
oily form, and very little water remained^behindT. * As lhis*bad a strong 
acid reaction, iir could not consist only of phenol, fn order to separate 
the body which had an acid reaction, the distillate was saturated with 
carbonate of soda, and for twelve hours frequently shaken with it. — 
That portion of the distillate nliich did not combine with carbonate of 
soda was extracted with ether, the ether was distillcd*t)flf, and the residue 
was distilled with concentrated splutiou of caustic potassa in order 
to femove the ether entitely as well as soni* of tlie above-mentioned 
neutral oil. The residual potassa-compound was decomposed by 
bicarbonate of potassa, and the substance which came over was left in 
contact with chloride of calcium and rectified from it. Thus ajjistil- 
late was obtained from w^ich water and jihenol passed over from'' 
120® to 180® (the phenol w^s recognized by its characteristic reaction, 
and also by giving rise to picric and phenylsulphunc acids). At a 
higher temperature — namely, at 195® — in addition to phenol a fluid 
resembling that substance which has a boiling-point of 195®, and 
forms with sulphuric acid a compound which* separates immediately 
in fine white leaves, and, as is probable, from Stadejer’s researches, 
has the composition Cj 4 Hg 02 , which would make it isomeric with 
•anisol(l) ; Stadeler calls this compound taurylic acid{2 ). — The por- 
tion of the distillate which was combined with soda had the ether 
which was dissolved separated by evaporation ; it was decomposed by 
sulphuric acid and then distilled. The distillate (wdiich had a smell 
resembling that of butyric acid) separated into two layers, an under oily 
and an upper acid and watery, (solution of the under). This distillate 
was saturated with carbonate of baiyta and crystallized fractionally. The 
proportion of baryta in the different salts which crystallized one after the 
other, rose from 27*6 to 44’5 per cent. In the largest quantity a bhryta- 
salt was obtained, which was not fusible, and contained somewhat more 
than 39 per cent of baryta, and, according to Stadeler, had the compo- 
sition BaO, (a silver-salt prepared from this had the compo- 


(1) Annual Report for 1849, III, 277. 

(2) Stadeler remaiks that the formula given to taurylic acid is also that which, 
according to Ettling’s analyses, has been assumed for creosote; but that his analyses, 
when calculated according to the later atomic weights, agree better with the formula 
CjgHjOg. lie recals to mind that the creosote which is now sold is nothing but phenol ; 
he found some which was remarkable for its smoky smell, and consisted only of impure 
pheQOl. 
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sition AgO^ Ci 4 Hi| 03 ); the acid of this salt, which Stadeler calls 
damaluric acid {SafiaXtg, calfjr ovpoy, urine), smells like valeric 
acid), is somewhat heavier than water, gives with basic acetate of lead 
a white* precipitate consisting of prismatic microscopical crystals ; con- 
tains two atoms hydrogen less than oenanthic acid, and hence stands 
to this in the same relation as angelic acid does to valeric acid. 
The baryta-salt which is oli^ained in the next gi’eatest quantity, is 
that which first separates (fusible), i? contains between 27 and 28 
percent of ‘baryta; 'for this acid, Stadeler proposes the name of 
damolic acid. * • 

In order cto determine whether these acids were contained ready- 
formed in the urine, Stadeler evaporated urine, at a low heat, to 
^ of its volume, then added dilute sulphdric acid, and after twelve hours 
separated the hippuric acid which had been deposited. Ether 
extracted from the matter a red-brown oily fluid, which was then 
heated with a solution of carbonate of soda.' * The portion not com- 
bined with carbonate of soda was extracted with ether, the ethereal 
solution evaporated, and the residue distilled with a little water; the 
yellow drops which passed over gave the reaction of phenol. The 
"combined with soda was set free by sulphuric acid, and then 
also extracted with ether. The residue of^ the ethereal solution gave, 
when distilled with water, oily drops, having the smell of damaluric 
and damolic acids. — By simple distillation of cows’ -urine a distillate 
was obtained, in which neither phenol nor damaluric acid could be 
recognized. — Stadeler]] accordingly assumes that the above-me^ 
tioned substances are ready-formed in the urine, and exist therein 
combined with an alkali ; he considers it, however, as doubtful 
whether the damaluric acid is not also partly formed by the action of 
potassa on another substance present in the urine. , . 

The volatile acids of the urin^ of the horse are the same as those 
of the cow’s urine, according to St iidcler ; the same acids, as well as 
the aromatic smelling oil, are also present in human urine. 

Stadeler conjectures that phenol is formed in the body from 
members of the salicyl -group, which are present in the food, and that 
they probably, also, arise from some constituents of the body, as the 
gelatifious tissues(l). He recals to mind that Wohler has discovered 
phenol and salicin in castoreum(2), and is of opinion that, these sub-; 
stances were brought to the castoreum (the cuticular utlguent^of the 

prepuce of -the beaver) by the urine. 

Changes of Bllferent Substances by Passing througrb the Body Into 
the Urine. — It is well known that when benzoic acid C^ 4 H 304 is taken 
^internally itis changed into hippuric acid CjgHgNOg, which passes out 


(1) Schlieper (Ann. Ch. Pharm. LIX, 22 ^ Berzelius' Jahresber. XXVII, 652) 
found a trace of pbenol among the products of the oxdyation of gelatin. 

(2) Annual Report for 1847 and 1848, II, 175. 
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as sucli in the urine. Bertagnini(l) bas found that in a precisely simi- 
lar way the nitrobenzoic acid passes into nitrohippuric 

acid Ci8H8N30io= C i 8H8(N04)N08J the latter acid can also be obtained 
from hippuric acid by treating it with a mixture •of fuming nitric 
acid and sulphuric acid, and by the action of hydrochloric acid, 
analogous to hippuric acid, it separates into nitrobenzoic acid and 
glycocine. Bertagnini’s more accuse 8tatements(3) regarding 
nitrohippuric acid come under fhe year 1851, and must be mentioned 
in next year’s Report. — A. W. HofAann(3) 'found that cuminic 
acid which is the-homologue of benzoic acid, i^hen taken 

internally passed off in the urine unchanged; after .tolulic acid 
was taken, which was also innocuous, no tolulic acid could 
be found in the urine, but a •small quantity of a crystallizable sub- 
stance, which was indifferent and soluble in ether, and was not in 
sufficient quantity to admit of farther investigation. 

Bence Joncs(4) fou»d that the reaction of tartrate of ammonia 
and tartrate of potassa(5) on the urine were totally different, and that 
even strong doses of carbonate qf ammonia did not lessen the acid 
reaction of the urine. Ammoniacal salts, and also urea, are partially 
changed in the body into nitric acid, which can be detected"ih the 
urine after distillation. ’The urjne passed three hours after from 30 to 
40 grains of chloride of ammonium were taken contained a detectable 
quantity of nitric acid. 

Serpents’ vrlne. — In the fresh urine of a snake (of a python), 
which had the consistence of dough, Bousringault(6) found 46*3 
per cent uric acid; 0‘9 ammonia; 5’6 phosphates, lime, mag- 
nesia, potassa; 0*2 yellow fat; 1‘0 albuminous subsfance; 46‘0 water 
and loss. 

FDcces. — J. Percy (7) has examined the composition of the fajces 
in health and in diabetes mellitus. ^ We only mention here that he 
found for the first (dried at 100”), in one case, 46‘3 per cent carbon, 
6‘7 hydrogen, 16‘4 ash; in another case, 49‘8 per cent carbon, 
.7’1 hydrogen, 14'5 ash. The examination of the composition of the 
faeces in diabetes mellitus led to no general results, and regarding it, 
and also regarding D. Campbell’s(8) remarks, we must refer to the 
original communication. — Guterbock(9) has given the quanti^ of 
salt in the evacuations in cholera ; we may refer to what was said in 
the Report of last year, p. 559. , * 

(1) Compt. Rend. XXXI, 490 ; Instit. 1850, 313; J. Pharm. [3] XVIII, 351; J. Pr. 
Chem. LI, 255. 

(2) Ann. Ch. Pharm. LXVIII, 100. 

(3) Ann. Ch. Pharm. LXXIV, 342 ; Chem. Soc. Qu. J. HI, 181 ;*J. l»harm. [3]' 
XVII, 318. 

(4) Compt. Rend. XXXI, 898; Instit. 1851,13; Ann. Ch. Pharm. LXXVIII, 251. 

(5) See the Annual Report for 1849, HI, 382. 

(6) Loc. cit. p. 392. (7) Chepi. Gaz. 1850, 102, 122. 

(8) Chem. Gaz. 1850, 155. (9) Pogg. Ann. LXXIX, 323. 
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Ffiecei. In cow-dung (not dried) Boussingault(l) found 0*021 per cent 
ammonia; in horse-dung 0*027 per, cent ammonia^ 0*32 nitrogen, 
76 water. 

Intestinal Caiealus. Urinary Concretions. — Lenoble(2) has exa- 
mined a concretion from the stomach of a cow ; he gives as constituents 
carbonate of lime, yellow colouring matter (inspissated bile), animal 
mucus, and a fat resemblingtcholesterin. — G. Reich(3) found a con- 
cretion from the urethra of a<goat consisted of 48*43 per cent carbonate 
of lime, 32^4 phosphate of Hme, 14*43 phosphate of magnesia and 
ammonia, 4*50 animal matter. 

Fluid frc^ Ovarlftn Bropsy. — In 1000 parts of the fluid from 
an ovarian tumour Th. J. Herapatli(4) found 0*90 fibrin; 19*84 
albumin ; 0*51 fat and lactic acid, ,of alkaline lactate ; 4*20 urea, 
with a trace of ukc acid ; 0*18 extractive matter soluble in alco- 
hol, insoluble in ether; 0*4 i gelatin, with mucus and extractive 
matter; 0*29 albumin with soda; 965*41 w 'ter and loss; and in the 
ash : 0*98 carbonate of soda, 0*01 sulphate of potassa, 0*59 phosphate 
of potassa, 6*20 chloride of sodium, 0*07 carbonate of lime, 0*05 
carbonate of magnesia, 0*33 phosphate of lime, traces of phosphate 
of irofi'and alumina, sulphate of lime and silica. 

Secretion of Wax. — Dujardin(5) has made a communication 
regarding the secretion of wax by many insects. 

Secretion of Saiycllous Acid. — The well-known strong smell of the 
larvae of Chrysomela popuHy which live on willows and poplars^ arises 
from salicylous acid (hydride of salicyl, the chief constituent of the 
oil of Spircea xdmaria)^ which is evidently formed from salicin in the 
vital processes of ‘these animals. Along the body these laiwse have 
little swellings, from which when the larvae are pressed drops of oil 
escape, which possess the peculiar smell. If the animal is placed in 
a very dilute solution of sesquioxide of iron, and then pressed with a 
forceps, the characteristic violet-colour becomes evident. By distil- 
ing the larvae with water the salicylous acid can be obtained in larger 
quantity. The watery distillate, when mixed with alcohol, and then 
with acetate of copper and a little caustic potassa gives a green pre- 
cipitate which in twenty-four hours changes into the salicylite of 
coppfr;" discovered by Ettliiig; this reaction removes eveiy doubt 
regarding the nature of this oily acid, showing especially that it is 
not gaultheric acid. 

(1) Loc. cit. p. 392. 

(3) Arch. Pharm. [2] LXII, 34. 

. (5) Compt, Pend. XXX, 172. 


(2) J. Pharm. [3] XVII, 199. 
(4) Chem. Gaz. 1850, 88. 
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Analysis of Gases. — Doyere(l) has described, as the^rst part of 
his investigations upon the rqspiratoiy process, his methods of pro- 
ceeding in the analysis of gases. We. can herp furnish only the 
general principles of these methods, and must refer for the details 
to the original treatise. The chAnical change, or separation, of the 
individual gases contained in a mixture, *is effected by Doyere in 
vessels distinct from those employed for measuring ; for the latter 
purpose, graduated tubes are us^d, and for the former, an ap])aratus 
constructed after the manner of fittling^s gas-pi pcttc(2)t'" The 
measuring-tube is placed^in a trough filled with water, and its lower 
extremity only dips into iliercilry ; the effect of variations in atmo- 
spheric pressure or temperature during a connected series of measure- 
ments, is obviated by the use of a glass bell-jar, which dips into the 
water of the trough, and encloses a eonstant,quantity of atmospheric 
ail’, which is always reduced to the same volume before each measure- 
ment by altering the height of the column of watir pressing upon it, 
when a corresponding correction necessarily falls upon the gas in the 
measuring-tube. In general, Doyere prefers the analysis by ab- 
sorption to all other methods ; in order, however, to ensure accurate 
results, the absorbing agents must be (previously) saturated with the 
gas which remains after their action upon the mixture ; they should, 
moreover, be capable of absorbing the gas (with agitation) in 
a very short time, and lastly, of absorbing a volume of gas 
much larger than their own. Doyere recommends the repeated 
action of the absorbents upon the gas to be analyzed. For the 
absorption of oxygen, he employs an ammoniattal solution of “sub- 
chloride of copper; for that of cajbonic acid, potassa; for that of 
sulphuretted hydrogen, sulphate* of copper (acetate of lead absorbs 
carbonic acid also). His results with regard to the analysis hy 
detonation with explosive gas were communicated in an abstract which 
appeared in the Annual Report for 1849, III, p. 393. 

R. F. Marchand(3) also has described his process for the analysis 

(1) Ann. Ch. Phys. [3] XXVIII, 5. 

(2) Ann. Ch. Pharm. LIII, 141; Berzelius’ Jahresber. XXVI, 288. 

(3) J. Pr. Chem. XLIX, 449. 
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ysteoif of gases; it is essentially founded upon the methods of Bun8en(l) 
'***' and of Begnault and Reiset(2). 

Liebig(3) has found that an alkaline solution of pyrogallic'acid(4) 
is very well fitted for the absorption of oxygen,- and that the decom- 
position of air founded thereupon is especially applicable when a 
great number of analyses of airfare to be executed rapidly and easiiy, 
but with a certain degreeV.of accui;jicy. The air to be examined 
(confined oypr mercury) is agitated with from to it® volume of 
solution of potassa bi spec. grav. 1*4, which removes the carbonic 
acid and aqueous vapour ; or the air nlay be agitated with solution 
of potassa, ^fter di’ying with chloride of calcium, and the carbonic 
acid thus determined. The solution of potassa is then mixed with 
half its volume of a solution containing 1 grm. of pyrogallic acid 
im5 or 6 cub. cent, of water, and this mixture is agitated with the 
gas until the oxygeq is completely •absorbed, which is the case in a 
few minutes. Eleven analyses, conducted tn this manner (some of 
them by dilFerent individuals), gave between 20 8 and 21*0 volumes 
of oxygen in 100 of the air after treatn^ent with potassa. Ordinary 
galliQ^cid may be employed for this purpose, but acts much more 
slowly ; tannic acid requires a still longer time. 

Carbonic Acid. — Mulder(5) has •described an apparatus for the 
estimation of carbonic acid in the carbonates. It is composed, 1, of a 
narrow Wcltcr^s safety-tube (for the introduction of the decomposing 
acid) provided with a bulb ; this tube is connected by a cork with 2, 
a U-shaped tube with “narrow vertical limbs, and a wide horizontal 
portion (to contj.!^ the substance) ; to this is attached, by means of a 
cork, 3, an ordinary chloride-of-calcium-tube, the end of which is bent 
at right angles ; then follow, connected by caoutchouc, 4, a potash- 
apparatus, 5, a potash-tube, and lastly, 6, a second chloride-of- 
calcium-tube. The only weights required are, that of the substance 
which is introduced into the U-shaped tube 2, and that of the appa- 
ratus 4 and 6 containing potash, both before and after the operation. 
The use of this apparatus requires no farther description, 

H. Ludwig(6) proposes, for the determination of carbonic acid in 


(1) Described by Kolbe in Liebig, Poggendorff and Woltler's Handworterb. d. , 
Chem. II, 1051. 

(2) Annual Report for 1849, III, 390. 

(3) Ann. Ch. Pharra. LXXVII, 107; Cbem. Gaz. 1851, 53; Compt. Rend. XXXII, 
54; Instit. 1851, 34; J. Pharm. [3] XIX, 155. 

(4) By the dry distillation of the so-called Chinese nut-galls in small retorts^ we 
^ obtain a very concentrated solution of pyrogallic acid, which, when evaporated on a 
* water-batli, leSves a quantity of brown crystallized acid, amounting to about 15 per cent 

of the nut-galls employed. 

(5) Scheikund. OnderzJek, V, 7. Stuck, 417. 

(6) Arch. Pharm. [2] LXIV, 257. Independently of the uncertainty attaching to all 
indirect analyses, the acetate of potassa is not fit for accurate weighing ; and, moreover, 
the formation of an acid salt may very possibly introduce an error into the results. 
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the neutrail carbonates of potassty, soda, baryta, or lime,, to decompose oarboni. 
the weighed compound with acetic acid, to weigh the acetate, after 
complete desiccation, and to calculate the quantity of carbonic acid 
from the difference of weight (occasioned by the dflfferoice between 
the atomic weights of acetic and carbonic acids). 

•J. J. Fohl(l) has described a process for the estimation oi^ carbonic 
acid in beer. For this purpose he employ the carbonic acid apparatus 
(with two small flasks) introduced by WiJl and Freseniug, in which 
he ■ extracts the ‘ carboni c „agid from 1;he beer; previously weighed 
therein, by adding comin^^Balt and heating the apparatus in a 
water- bath to 100°. In other respects the opemtion does not differ 
from an ordinary determination of carbonic acid. 

Boraclc Acid. — H. Ilose(2)*baa described a scries of experiments 
upon the quantitative determination of boracic acid. He found that 
this acid was for the most part, vejatilized by the repeated evaporation 
of its aqueous solution, and that this volatilization was prevented by 
the fixed alkaline carbonates, but not by ammonia. If an aqueous 
solution of boracic acid be evaporated to dryness with sal-ammo- 
niac, and the residue igmted, with * exclusion of air, a gi-eyish- 
white infusible residue of nitride of boron is left. Less nitride of 
boron is obtained by heating .together dry boracic acid and sal- 
ammoniac, and none whatever when the dry mass is ignited with 
access of air. Nitrate of ammonia produces no nitiide of boron, but 
does not prevent the partial volatilization of the boracic acid any 
better than free ammonia or sal-ammoniac. * Moreover, boracic acid 
cannot be determined by evaporation with a weighed quantity of oxide 
of lead or of tfibasic phosphate of soda (3 NaO, PO 5 . Its determination 
is best effected by adding a weighed quantity of dry carbonate of soda, 
evaporating, igniting, and weighing. The amount of carbonic acid is 
determined in the ignited mass, and the quantity of the boracic acid 
ascertained by deducting that of the soda and carbonic acid. This 
process, it is true, is applicable only in the case, which perhaps never 
occurs, where boracic acid is to be determined in an aqueous solution 
containing no other substance. The quantity of carbonic acid which 
boracic acid is capable of expelling, when fused with alkaline car- 
bonates, always increases with the temperature and with the dur^ion 
of the experiment. 

The best method of separating borScic acid from the bases, consists 
in expelling it as terfluoride of boron, by heating with hydrofluoric 
acid, and afterwards with concentrated sulphuric acid ; it may also be 
separated, though less conveniently, as boracic ether, by long and 
careful heating with concentrated sulphuric acid, and repeated addition • 

* 

(1) Denkschriften d. Mathem.-Naturw. Classe der Wien. Academie, II. 

<2) Pogg. Ann. LXXX, 262 ; Berl. Acad. Bcr. 1850, 201 ; Ann. Ch. Pbys. [3] XXXI, 

361 ; Instit. 1851, 14; Chein. Gaz. 1850, 381. 
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of alcohol. There exists no insoluble form of boracic acid in which it 
can be entirely separated from its solutions; even the borofluoride of 
potassium, proposed for this purpose by Berzelius(l), does not 
furnish accurate results, although, according to Rose, it is entirely 
insoluble in alcohol. ' When borate of soda is treated with hydro- 
fluoric acid, borofluoride of so^um is obtained, which is not entir/}ly 
converted into borofluoride ^■jf potassium by treatment with acetate of 
potassa, ^nd, when boiled with carbonate of lime is only partly 
converted into borofluoride' of calcium, which remains mixed 
.with the borofluoride of sodium. Oh this account, we cannot 
succeed inn separating the borates and fluorine-compounds, which 
occur together in many silicates, by adding chrbonate of lime to the 
solution acidifled with nitric acid.— rBoracic acid may be separated 
from phosphoric acid, cither by treating the feebly-acid solution with 
carbonate of baryta(2), or by precipitating the phosphoric acid as 
phosphate of magnesia-ammonia. (Phosphate of baryta is slightly 
soluble in borax-solution ; phosphate of magnesia-ammonia retains a 
trace of boracic acid). All insoluble borates are so completely decom- 
posed by fusion with alkaline carbonatesj that the boracic acid may be 
entirely dissolved out of the fused mass byr water. Baryta, strontia, 
and lime are easily separated from. boracic acid by sulphuric acid, 
with or without addition of alcohol ; magnesia may be precipitated as 
phosphate ; alkalies can only be separated from boracic acid by a iko- 
cess involving the volatilization of the latter as terfluoride of boron 
or boracic ether. 

Analysis of Borates. — ^E. Schweizer(3), in order to estimate the 
bases when in ‘combination with boracic acid, converts them into 
chlorides by evaporation with excess of hydrochloric acid, and calcu- 
lates their amount from that of the chloride of silver obtained from 
these chlorides.^ The analysis _of borax- by this method furnished 
correct results. " 

Pbosphorus. — Lassaigne(4) has shown, by experiments upon 
dogs, that in poisoning with phosphorus, the greater part was ex- 
peUed by vomiting; the phosphorus was detected in the mixture, 
even after standing for five days, by treatment with ether. — Gorup- 
Besrnez(5) describes the method which he followed for the detection 
of phosphorus in a case of poisoning. 

Fbospiioric Add. — For the detection of phosphoric acid when in 
combination with alumina, Kobell(6) dissolves the compound in as 
little potassa as possible, then adds an equal volume of solution of 

(1) Lihrb.oS. Aufl. 84. 

(2) Compare Annual Report for 1849, III, 393. 

(3) From the MittheiL der Natarf. Geaellschaft in Ziiricb, 1850. 

(4) J. Chim. M^d, [3} VI, 206. 

(&) Repert. Pharro. [.3] VI, 313. . t 

(6) J. Pr. Chem. L, 495. 
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soluble glass, acidulates with acetic acid, and heats the liquid to Saiphnr. 
boiling. If phosphoric acid be present, acetate of lead produces, in 
the -filtrate, a precipitate of ]d|||sphate of lead whicji may be recog- 
nized by its behaviour before tne blow-pipe. 

Sulphur. — H. Debus(l) describes the following process for the 
esfimation of sulphur in organic compounds. — 1 equiv. (149iparts) of 
bichromate of potassa, purificjJ, by recp^stallization, is dissolved in 
wi^r, together with 2 equivs. (138- par^^T of carbonate of. potassa, or 
(lOo parts) carbonate of soda ; the mixture is evaporated to dryness, 
the powdered, lemon-yellow mass ignited in a Hessian crucible, and 
introduced into a glass tube from which it may easily be'transferred 
to the combustion-tube. A layer of 3 or 4 inches of this mixture is 
introduced into the combustionitube, the substance poured in upon 
it, and then another layer of several inches of tKe mixture. Sohd 
compounds are mixed with an iron-wire twisted* into the form of a 
corkscrew. The empty portion of the tube is now filled -with the 
mixture, and heat applied. When the tube is ignited throughout its 
whole length, a slow strean^of oxygen, is passed through it for half- 
an-hour or an hour. When cool, tlid tube is freed from adhering 
ashes, and broken, over a sheet of paper, into several pieces, which are 
digested with water until /the ‘mass is completely dissolved. The 
solution thus obtained is strongly acidified with hydrochloric acid, 
heated with alcohol until the chromic acid is entirely reduced, and 
filtered from the undissolved sesquioxide of qhromium. This latter 
(which contains some sulphuric acid), after washing, first with water 
acidulated with hydrochloric acid, and subsequent! jv with alcohol, is 
dried, and fused with a mixture of 1 part of chlorate of potassa, and 
2 parts of caihonate of potassa ; the mass is dissolved in dilute hydro- 
chloric acid, the chromic acid reduced by alcohol, and this solution 
then added to the main portion, •b’rom this the sulphuric acid is 
precipitated, at a boiling heat, by chloride of barium. Debus satis- 
fied himself that no sulphur escapes during the oxydation, but found 
that when carbonate of soda is employed, the amount of sulphur may 
be rather too high (since that salt often contains from O'OOl to 0’002 
of hyposulphite). 

Tiiiouic Acids. — According to Fordos and Gelis(2) pentathiOnic 
acid is decomposed by boiling witlv potassa, a hyposulphite being 
formed ; tetrathionic and trithionic acids, when thus treated, give sul- 
phite 'of potassa in addition. (See p. 181). In order to detect and 
estimate sulphurous acid in the presence of hyposulphurous acid, the 
baryta-salt is treated as follows. About I grm. of the salt is retained 
in ebullition for some time with 4 or 5 grms. of hydrate of potassa 
and 50 grms. of water ; to the cooled liquid, acetate of zinc is added 
until all the potassa is neutralized ; if free hydrochloric or acetic acid 

(1) Ann. Ch. Pharm. LXXVI, 88. (2) Loc. cit. p. 181. 

von. IV. 0 D • 
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were employed for this latter purpose, great care would be requisite 
to avoid an excess; The neutralized fluid is treated with a graduated 
solution of iodine, and the oxide of^nc is then dissolved in dilute 
hydrochloric acid. If there be no si^hite present, no precipitate (of 
sulphate of bar 5 '^ta) will be formed in this part of the process, and 
the quantity of hyposulphite which is present may be infeired from 
that of the iodine used. Should the solution contain a sulphite, a 
few drops, of a baryta-salt -must be added after the treatment mth 
iodine and acidification of the liquid, and the sulphate of baryta toI- 
lected, in order that the amount of tlie sulphite may be calculated 
from it. I'a this way, the amount of iodine which was consumed by 
the sulphurous acid is ascei-taincd ; this amount is deducted from the 
total quantity of iodine employed, an<l''the weight of the hyposulphite 
calculated from th'e difference. — In order that the somewhat sparingly 
soluble sulphite of ^inc may be entirely decomposed by the iodine, it 
is necessary, after neutralizing the solutioli* with acetate of zinc, to 
add the iodine-liquor gradually. 

Iodine. — For dissohdng iodides out of ^ mixture of these salts with, 
chloridgs, bromides, sulphidcsj* sidpliitcs, and hyposulphites,. Casa- 
seca(l) recommends acetic ether instead of common ether, which was 
formerly proposed for this purj)ose. ■ The residue obtained by' evapo- 
rating the solution, when dissolved in water, and treated with starch- 
powder and nitric acid, exhibits the pure reaction of iodine. 

Rabourdin(2) takes advantage of the pi’operty possessed by 
chloroform, of dissolving free iodine with a violet colour, in order, 
approximativelyj to determine the latter substance in organic com- 
pounds, and particularly in cod-liver-oil. The oil (50 grms.) is heated 
with hydrate of potassa (5 gnus.) and water (15 grms.), in an iron 
vessel, until the organic matter is completely destroyed ; the carbo- 
naceous mass is washed with as , little water as possible, the solution 
mixed with concentrated sulphuric acid, and when cool, 10 drops of 
nitric acid ai’c added to it. If the liquid be now shaken with (4 grms.) 
chloroform, and allowed to stand, a layer is formed, having a violet 
colour from the intensity of which the amount of iodine may be 
inferred by comparison with a similar solution of known strength. — 
Chloroform even withdraws the iodine from an aqueous solution ; if 
the chloroform contain ether, tl^e colour is not violet, but when little 
ether is present, wine-red, and with a larger quantity, caramel-red. 

In order to detect iodine in ashes or mineral waters, E. Mar-' 
chand(3) mixes the aqueous solution to be tested (in a glass which 
may be closed), first with some powdered starch (not with the 
paste, ivhidi is less easily deposited), then with excess of hydi:o- 


(1) Compt. Rend. XXX, 821. 

(2) Compt, Rend. XXXI, 784 ; J. Pharm. [3] XIX, 13 ; Ann. Ch, Pharm. LXXVI, 375. 

(3) J. Pharm. [3] XVII, 358. 
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chloric acid^ and afterwards with about 0*001 grm. of chlorate of 
potassa. After shaking and allowing to stands a rose-red tint is 
perceptible, eVen when the expey^iment is made with \0 cub. cents, of 
a liquid containing only of an iodide. 

nromine. — Figuier(l) determines the amount of bromine con- 
taii?ed in a liquid, by mean's of a standard solution of chlorine, which 
is gradually added, until, after ^decolorizing the liquid by ebullition^ 
a fresh addition of chlorine produces no ycfllow polour. •• • 

Fluorine. — Tei'fluoridc of silicon, according to Rose(2), attacks 
glass, though very feebly. When, therefore, .silicates containing 
fluorine, or specimens of rocks in which phosphates ^containing 
fluorine (particularly apatite) oqcur, together with silicate, are decom- 
posed, in the powdered state, \Cith coneentrated sulphuric acid, the 
glass is slightly etched, as is perceived by breathing upon it. Ter- 
fluoridc of silicon, however, is de<?omposcd by a icry small quantity 
of moisture } hence, on heating the decomposed mass, terfluoride of 
silicon is first evolved, and then hydrofluoric acid, which etches the 
glass. • • . 

« Nitric Acid. — For the detection of *vcry small quantities ot nitric 
acid, J. Higgin(3) makcs-usc of the following process. The solution 
to be tested is mixed with ^io£ it§ vol. of concentrated sulphuric acid, 
heated nearly to boiling, and allowed to cool ^ a drop of starch-paste 
is then added, and afterwards several drops of a solution of iodide of 
potassium, so dilute that it will not give'tlic J:)luc colour on adding 
sulphuric acid alone ; 1 part of the iodide should be dissolved, for 
this purpose, in 20 parts of water. The solution of iodide of potas- 
sium is to be added to the cold mixture, which must not contain too 
much sulphuric acid. When nitric acid is present, the coloration 
becomes visible within ten minutes; hut, in the absence of nitric 
acid, the mixture also becomes blitc on standing for an hour in 
contact with the air, since iodine is liberated from the hj^driodic acid. 

Ammonia. — Rdussin gault(4) determines the ammonia in urine 
by the following method, in order to exclude the possibility of error 
arising from the decomposition of the urea. He found that all the 
ammonia was evolved from ammoniacal salts in aqueous soly.tion 
(and from phosphate of magnesia-ammonia, dissolved in acidulated 
water) by evaporating to dryness in vacuo, at 40^ or 45^, with 
hydrate of lime or carbonate of soda. Urea, treated in a similar 
manner, suffers no decomposition. Boussingault allows the urine 
under examination to flow into a flask, heated to 40^ or 45^, and 
containing hydrate of lime or carbonate of soda ; from^ th\^ flask 


(1) Compt. Rend. XXXI, 898 ; Instit. 1851, 13. 

(2) Pogg. Ann. LXXX, 406. 

(3) Chem. Gaz. 1850, 249; Phariii. J. Trans. X, 84. 

(4) Ann. Ch. Phys. [3] XXIX, 472 ; J. Pr. Chem. LI, 281. 
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monia. a tube passes into a vessel containing sulphuric acid, of known 
. strength, beneath the surface of which the tube dips ; this 
vessel, again, is connected by a tu^e with the receiver of an air- 
putnp. The dilferent parts of this apparatus are provided with stop- 
.docks, so that the urine may be entirely rinsed into the ilask through 
' a funnd-tube, likewise furnished with a stop-cock, before putting*the 
flask into permanent contnunicatioji with the exhausted receiver. 
The contents of thc^ flask ^oon become dry ; air is then allowed 
to flow through the* apparatus, and t^c strength of the sulphuric acid 
determined, in.orcler to ascertain how much ammonia^it has absorbed, 
and therefore how much was contained in the urine. — Milloh^s 
8tatcment(l), that, by evaporating r^rine upon the water-bath, from 
J to i its nitrogen was evolved, has been found by Boussingault 
to be entirely groundless, provided too great a vol. of liquid be not 
evaporated at once, “ 

Hydrocyanic Acid. — Iriebig(2) has published a process for the 
determination of hydrocyanic acid in the medicinal acid, in bitter- 
almond- and laurel-waters. ,It ddpends, upon the circumstance that 
1 equ>v. of cyanide of potassibm forms, with 1 equiv. of cyanide 
silver, a soluble double compound, which- is not decomposed by an 
excess of alkali. The liquid containing hydrocyanic acid is mixed 
with solution of potassa, to strongly alkaline reaction, and a gra- 
duated silver-solution is then added, until a permanent cloud begins to 
appear. 1 equiv. of silver employed in the standard solution corresponds . 
exactly to 2 equivs. of hydrocyanic acid. The presence of formic or 
hydrochloric acid in the hydrocyanic acid does not influence the 
determination of the latter in an alkaline solution. Bitter-almond-watcr, 
which is turbid from the presence of di’ops of oil, should, before testing, 
be mixed with 3 or 4 vols. of water, to render it clear, since otherwise 
the limit of the reaction cannot the accurately discerned. 

Decomposition of Silicates. — According to II. Wurtz(3), the 
decomposition of silicates for the determination of alkalies may be 
efiected by fusion with chloride of barium, or with a mixture of 
single equivs. of chlorides of barium and strontium, as completely as 
with hydrate or carbonate 6f baryta. The finely-powdered mineral 
ii4‘ 'mixed and fused, for twenty or thirty minutes, with 4 or 5 times 
its weight of the chloride ; the excess of this salt is then dissolved 
Out by water, the residue decomposed with concentrated hydrochloric 
acid, the silica separated as usual, and the solution treated in the 
ordinary manner/ after removing the baryta by sulphuric acid, 

Potassa and Soda. — H. Rose(4) has shown that potassa and 
soda are completely precipitated from their solutions by hydrofluosilicic 

, (1) Annual Report for 1849, III, 384; Millon's reply J. Pharm. [3] XVIII, 360.. 

(2) Ann. Ch. Pharm. LXXVII, 102 ; J, Pharm. [3] XIX, 297. 

(3) Sill. Am. J. [2] X, 323. 

(4) Pogg. Ann. LXXX, 403; fieri. Acad, fier, 1850, 272; J. Pr. Chem. LI, 176. 
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acid, on adding to the liquid an equal vol. of alcohol. When the potaia. 
precipitate is to serve for the estimation of these bases, it is washed , *"‘**°^'*- 
with a mixture of equal vols. of alcohol and water, and dried at 100®. 

— Since, according to Rose’s observations, hydrofluodlicic acid, when 
long kept in glass vessels, abstracts f]^om them a certain amount of 
alkali, lime, and oxide of iron (which are precipitated as silicofluorides 
on adding alcohol), it is necessary, for accurate quimtitative deter- 
minations, that the hydrofluo^icic acidashould always b§ freshly 
prepared, unless it can be kept in vessel# of platinum or silver. 

Soda as a Beduclngr Aarent#— ^R. Wagner(l) foftnd that, by the 
protracted fusion of soda before the blow-pipe, hntil thcamass was 
absorbed by the charcoal, some cyanide of sodium was produced, to 
which he ascribes, in part at lea%t, the reducing action of the flux. 

Uthlnm. — ^Chapman(3) states that lithium may easily be distin- 
guished, before the blow-pipe, in presence of sodium, by fusing the 
mixture containing the tw« bases with, chloride of harium, on a loop 
of platinum-wire; when first, the yellow colour of the soda-flame, 
then the greenish -yellow tint due* to baryta; and, lastly, the red 
colour of the lithia, especially if a cleaD^ ‘and not too large, blue flame 
be employed, may be perceived. 

Bairnesla. Separation fr^m tbe Alkalies. — Ebelmen(3) describes 
a process for the separation of magnesia from the alkalies, which is 
founded upon the decomposition of the sulphates of those bases by 
carbonate of baryta, dissolved in free carbonic acid. The solution 
of the salts is mixed with carbonate of barjTta, and cax’bonic acid 
passed through it until a, sample of the filtered liquid is found to 
contain baryta ; the whole is then filtered, and evaporated to dryness ; 
the residue is heated, in order to convert the bicarbonates into neutral 
carbonates, and treated with water, which dissolves only the car- 
bonates of the alkalies. For the estimation of alkalies in silicates 
dissolved by hydrofluoric acid, Ebclmen makes use of the same 
process, except that, in presence of alumina (which, when preci- 
pitated by (Carbonate of baryta, carries down with it a little alkali), 
he separates this by adding ammonia or carbonate of ammonia, boils 
the filtrate with excess of carbonate of baryta, until the whole of the 
sulphate of ammonia is decomposed, and treats the liquid, as abope, 
with carbonic acid. 

Baryta. — According to H. Rose(4), baryta is more completely 
precipitated by hydrofluosilicic acid from a solution mixed with 
alcohol than from an aqueous solution ; on which account a certain 
quantity of alcohol should he added in the separation of haryta from 
stroutia, in the form of silicofluoride of barium. The latter«is dried at • 

I ' 

(1) J. Pr. Chem. XLIX, 191. 

(2> Chem. Gaz. 1850, 441. 

(3) Ann. Ch. Pliys. [3] XXX, 324; J, Pr. Chem. LI, 439; Chem, Gaz. 1851, 94. 

(4) Loc. cit. p. 404. 
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ontia. With respect to the liydrofluosilicic acid employed for this 

purpose, the observation at p. 404 will apply. 

strontia. — In reply to Muspratt^s(i) observations upon the 
behaviour of strontia-salts before the blow-pipe, Chapman(2) states 
that even insoluble compounds of strontia, such as celestinc and 
strontianitc, exhibit, per se, at least after some time, the red co^#our 
of the Same. XJhloride of^ barium, however, prevents the production 
of the carmine-red colour even though it be present in smaller 
quantity than 50 per ^eent; Vhe presence of soda does not interfere 
with this reaction* for a mixture of et^ual parts of chloride of barium 
and carbonate of koda shows, at first, the yellow soda-flame, and 
subsequently, in consequence of the volatilization of the chloride of 
sodium, the pale green flame of baryth. With a mixture of chloride 
of strontium and carbonate of soda, the strontia-flame is likewise 
obtained after prolonged blowing. . 

Zinc. — E. Schniidt(3^\ has found thaty in zinc-ores which, likg 
siliceous calamine, contain both carbonate and silicate of zinc, tl^. 
oxide existing in combination with carbonic acid, may be dissolvtJd 
out by digesting the ore, previously ignited, with solution of carbonate 
of amVionia containing free ammonia, which leaves the silicate un- 
touched. Acetic acid cannot be employrid for this ])urpo8e, since it 
always decomposes more or less of the silicate of zinc. 

Iron. — Fr. Penny (4) describes a process for the rapid determi- 
nation of iron in iron-ores, similar to that furnished by Margueritc(5); 
Instead of the permanganate of potassa^ he prefers a graduated solution 
of bichromate of potassa^ which he adds to the diluted solution 
containing the *iroii in the state of protoxide, until ferricyanide of 
potassium shows that the conversion into sesquioxide is complete. 
Penny^s process is therefore the reverse of that proposed by 
Schwarz(C) for the determmati(;yi of chromium. Penny prefers the 
bichromate of potassa to the permanganate, as an oxydizing agent, 
because the solution of the latter is gradually decomposed when 
kept. 

seiiaratioii of Iron awci ]9rangrancsc. — O. Henry(7) has described a 
process for the separation of iron from manganese, which depends 
es/?entially upon the precipitation of the sesquioxide of iron from a 
slightly acid solution, by heating. Henry throws down the rest of 
the sesquioxide of iron by adding ferrocyanidc of potassium as long 
as the precipitate is blue or blueish, after which, the manganese 
comes down as a reddish-white precipitate. All that is useful in this 
process has been practised already for some time. — Lamy(8) describes 

(1) Annual Report for 1849, III, 405. (2) Chem. Gaz. 1850, 427. 

(3) J. Pr. Chem. LI, 257. (4) Cbera. Gaz. 1850, 330; Instit. 1850, 327. 

. (5) Ann. Ch. Phys. [3] XVIII, 241. (6) Annual Report for 1849, III, 406. 

(7) J. Chini. [3] VI, 566. (8) J. Chim. M4d. [3] VI, 693. 
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the methods of separation^ likewise already known, by means of 
benzoate or succinate of ammonia, atid carbonate of baryta. 

Separation of Sestiuloxlde of Iron from Alumina, Berylla, Zlrconla 
and sesQulo:(lde of Cliromlam. — L. E. ]livot(l) redsmmends, for the 
separation of several heavy metallic oxides, especially those of iron 
and tin, from the earths, their reduction by hydrogen, at a high 
temperature. The , mixed precipitate ’produced by ammonia,’ contain- 
ing the oxides to be separated, is drif4> ignited, together with the 
filter-ash, in a platinum crucible, finely ^jowdci-ed^ and, afCiCr' weighing, 
ignited in a small weighed pordlain boat, placed in* a tube of porcelain 
through whieh a slow stream of dry hydrogen'is passed* as long as 
any formation of water takes ])lacc. An hour suffices for complete 
reduction. The little boat is •allowed to cool in the stream of hy- 
drogen, and weighed. From the loss of weight, wliich represents the 
amount of oxygen contained in Jlu! «esquioxidc of iron, the amount 
of this o^de can be calonlated with accuracy only when that of the 
earths is relatively small, and the stream of gas has not been too 
rapid. The mixture of metallic iron with the earths is digested, in 
the cold, for twenty-four hours, with very dilute nitric acid (1 part of 
acid with at least 30 partg of water) until the earthy residue fs white. 
The solution is filtered, and the, sesqnioxide of iron j)recipitatcd from 
the previously heated filtrate, by ammonia. From a mixture of oxides 
which have not been simultaneously precipitated, a little of the earth 
may easily be canded forward by the stream of gas ; this applies 
especially to berylla and alumina, but not SO much to zivcqnia, on. 
account of its greater specific weight. — Nickel and cobalt may also be 
removed by dilute nitric acid from a mixed precipitate containing the 
oxides of these metals together with alumina, after ignition in a 
stream of hydrogen, llivot cx])oscs finely-powdered chrome-iron ore, 
for four hours, to a bright red heat^ in a current of hydrogen, when 
all the sesquioxide of iron is reduced. The loss of oxygen is deter- 
mined, and the residue treated for twenty-four hours with dilute 
nitric acid, which dissolves all the iron together with a trace of lime,- 
whilst sesquioxide of chromium, alumina, silica, and even lime, 
remain undissolved. 

Tin. — Ch. Mene(2) describes a process for the determinatiqfl of 
tin by means of a gi’aduatcd solution of scsquichloride of iron ; it is 
based upon the decoloration of the latter by protochloride of tin 
(Fe 2 Gl 3 4-SnCl=2 FeCl-f SnClg). 1 or 2 grms. of the substance to 
be analyzed are heated, in a flask capable of containing about ^ litre, 
with 1 part of nitric acid and 6 parts of hydrochloric acid, until all 

• • • 

(1) Ann. Ch. Phys. [3] XXX, 188; Ann. Ch. Pharm. LXXVIIT, 212; J. Pr. Chem. 
LI, 338. 

(2) Compt. Rend. XXXI, 82; Instit. 1850, 233; Laur. and Gcrh. C. R. 1850, 2(ip; 

J. Pr. Chem. LI, 163. ‘ " 
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Tin, the tin is converted into bichlonde. Metallic zinc is now added, 
which renders the yellow liquid colourless, converting the bichloride 
of tin into protochlonde, whilst the excess of hydrochloric acid 
prevents the prasipitation of metallic tin. The giaduated solution 
of sesquichloride of non (best prepared by boihng colcothar with 
hydrochloric acid) is now added from a burette, until a dccn^ed 
coloration is perceived, for which one drop of the sesquichloride in 
excess suffices. Should thd alloy contain copper, lead, or any other 
metals not soluble in, hydrochlonc acid, these are precipitated by the 
metallic zme withov’t alteration m the process ; arsenic,, however, must 
be removed from the alloy by prolonged exposure to heat in a crucible 
lined with ^arcoal. 

Discrimination of Tin, Antimony an«' Arsenic. — For the sepai ation 
of tin and antimopy, Fleitmann(l) decomposes the feebly (hydro- 
chloric) acid solution of the two metals, with metallic zinc, when 
both are precipitated (the separation of the ^antimony being attended 
by the evolution of antimonctted hydrogen, which may be recog- 
nized by the black spots, insoluble m hypochloiitc of soda, which its 
flame deposits upon a poiccl^in surface). If the black metallic 
powder precipitated by the zinc be boiled with stiong hydiochlorlc 
acid, the tin alone is dissolved, as protochlonde, and may be recog- 
nized by the blown piccipitate with sulphuretted hydrogen. Tlie 
detection of aiscnic in piescnce of antimony depends upon the 
Circumstance that a stiongly alkaline solution of the latter metal, 
when heated with finely-divided zinc, evolves only puie hydrogen, 
whdst, on the other hand, an alkaline solution of arsenic evolves also 
arsenetted hydrogen, which may be most easily iccognized by its^ 
blackenmg distinctly a stiip of papei moistened with a silver^ 
solution. — ^The oidinaiy Maish’s test can only be applied (when the 
evolution of gas is slow), if a sticani of puie hydiogcn be passed from 
a second evolution-bottle thiough’the alkaline liquid. * 

Separation of Blnoxlde of Tin and silica. — According to Bivot’js* 
method(2), a strongly ignited and weighed mixtuie of binoxide of tin 
and silicic acid is heated to dull ledness in a stream of hjdiogen, 
when the reduction piocccds very rapidly. The amount of bmoxide 
of tin, can only be approximatively calculated fiom the weight of the 
grey residue, since some silica may easily be cairied foiward by the 
stream of gas. It is better, therefore, to dissolve the tin m aqua- 
regia, and to estimate the undissolved silica. The tin-solutiQn is 
mixed with ammonia and a sufficient quantity of sulphide of 
ammomum, and the bisulphide of tin then precipitated by hydro- 
chlonc pcid. In tm-ores, also, the metal may, in this way, be 
easily separated from the gangue. 


(l) Ann. Ch Phaim LXXVII, 126. 
•^2) Loc. cit. p 407. 
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. netectlon of Metallic Poisons lii Judicial Analyses. — Gaultier de Detection 
Claubry(l) describes a process which he has invented for the detection poSJ’nS'in 
of metallic poisons (silver excepted) in judicial cases. It appears to 
differ from others which have been proposed, only in diat Gaultier dc 
Claubry decomposes the organic matter by hydrochloric acid, with 
addition of nitric acid, and, after concentrating the solution thus 
obtained, and expelling the excess of acid, precipitates any metals 
which may be present by meanS of a gSji'anic current. After ten or 
twelve hours, the platinum-plate bccifmes covered witK the . nietal 
which was present in the solution ; the deposit is rinsed with a 
wash-bottle, and dissolved in nitric acid for ^farther eicamination. 

This method is aj)plicable in all cases, but pai-ticularly for the 
detection of copper in bread, *1® examining for zinc, a plate of tin or 
platinum must be used for the anode. » 

silver, dold. — Cauvy(2) has ^described an arrangement which 
facilitates the quantitative determination of gold'or silver before the 
blow-pipe. 

Analysis of Ashes. — Strccker(5) has submitted to a comparative 
examination the different methods of ’preparing ashes for analysis, • 
with especial regard to the carbonization of organic substances as 
proposed by H. llose(4). Hq found, as we have already noticed 
briefly in the Annual Report for 1819, III, p. 415, that the observation 
respecting the retention of the ash-constituents by the charcoal, 
which H. Rose has adopted as the basis of his views concerning the 
form of combination of the inorganic sub^anecs in animals and 
vegetables, is only true in cases where the quantity of the charcoal 
greatly exceeds that of the inorganic substances ; he finds, moreover, 
that the charcoal furnished by the same organie substance may be 
freed from inorganic matters so much the more completely, the greater 
the . quantity of incombustible matters which it coiitains. Thus the 
charcoal obtained from the entire blood, containing from 13 to 15 per 
cent of ash, allows only ^ of that quantity to be extracted by water and 
hydrochloric acid, whereas, if the albumin be separated by coagu- 
lation at 100”, and the solution evaporated, a charcoal is obtained, 
containing above 80 per cent of asb, which may be entirely extracted 
by water and hydrochloric acid. Direct experiments with sugar jfcnd 
casein, which were carbonized together with salts (acetate of potassa, 
phosphate of soda, sulphate of magnesia, chlorides of potassium and 
sodium) likewise showed that these salts, or their bases, were retained 
by the charcoal more completely and pertinaciously, the smaller the 
quantity in which they were present. Strecker compares this to 
the behaviour of an aUoy of gold and silver with nitric «cid; which • 



J. Pharm. [3] XVII, 125. 

Instit. 1850, 181. 

Ann. Ch. Pharm. UXXIH, 330. 

Annual Report for 1847 and 1848, 11, 237 ; Annual Report for 1849, III, 413. 
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iiiktyaiaof either dissolves the latter metal, or leaves it ontouchcd, according to 
aahea. the relative quantities of the metals. He shows that the composition, 
of an ash found by Rosens method is incorrect, as regards the 
amount of chlorine, in all cases where the charcoal can, only be 
partially exhausted by water and hydrochloric acid, and that the 
quantity, of the oxides must always be too great, since the deficient 
chlorine is replaced, in the calculation, by oxygen. — If sugar be 
carbonized together with trinasic phosphate of soda, and the charcoal 
lixiviated with water/ the solilVion is found to contain carbonate and 
pyrophosphate of loda, whence it may 'be inferred that the presence 
of carbonates in the aqueous solution of carbonized substances does 
not always indicate the existence of salts of carbonic acid or of 
organic acids in the animal or vegetable substance. Finally, Streeter 
has shown that carbonized blood and bile contain small quantities of 
metallic cyanides, and that carbonized ox-bile contains also metallic 
sul])hides. For the incircratiou of organic substances, Streeter 
prefers the employment of a muffle, whieh had been previously 
recommended by Erdmann. Th3 muj^e is closed in front by a 
loosely-Jftttiug clay cover, which allows a suffleient circulation of air 
to complete the combustion of the carb,on within twelve hours, 
without any danger of volatilizing the chloride of sodium. The in- > 
cincratiou proceeds best at 3 or 4 inches from the anterior openipg.^ 
In order to avoid any loss whatever of chlorine or phosphoric.;a^l^',- 
Streeter recommends the following process of incineration. 
organic substance, previously dried, is gently carbonized in' a wree- 
laiu or platinum dish over the s])irit-lamp. The coal is ■ moistj^e'ned 
with a concentrated solution of pure hydrate of baryta,/^!!^ is 
employed in such quantity that the ash remaining after incineration 
may contain about half its weight of baryta. The moistened charcoal 
is again dried, and burnt in tliQ muffle at as low a temperature as 
possible ; in this M'ay the ash is not fused, but remains voluminous 
and spongy, so as to allow the comjilete combustion of the carbon.' 
The incinerated residue, which should contain a considerable excess 
of carbonate of baryta, is finely powdered and thoroughly mixed. 
Strechcr again calls attention to the presence of cyanates in the 
ashes, especially of animal substances ; the simplest method of decom- 
posing the cyanates consists in moistening the ashes with water, and 
gradually heating to redness. 

Staffel(l) has made observations similar to those of Strecker in 
reference to H. Rose’s method; in the ash-analyses conducted by 
Staffel, the process proposed by Wackenroder(2) was adopted, with , 

'■ this difference, however, that the carbonized substances were exhausted 
with boiling water before incineration, in order to avoid, as far as 


(1) Arch. Pharm. [2] LXIV, 1, 129. 

(2l) Annual Report for 1847 and 1848, 11, 240. 
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possible, the volatilization of the chlorides. Staffel mixed the diffi- Analysis 
cultly combustible charcoal obtained from flesh with acetate of lime, 
according to Wackenroder^s directions. 

R. Weber(l) states, that in the ash-analyses conducted by himself . 
according to H. Rosens method, several inaccuracies occurred in the 
estimation of acids, and particularly of hydrochloric acid j he.ob8erved, 
moreover, that a loss of chlorine took ylace in the_ carbonization of 
sugar with chloride of potassium, whicEsdifiers from th^statement of 
iStrecker, who recovered all the chld!'ine. If,* however, a suflScient 
quantity of alkaline carbonate be present, no chlorine escapes. 

II. R0se(2) himself has likewise demonstrated by numerous ex- 
periments, in part conducted by Weber, that when inorganic salts 
are mixed with relatively smaft quantities of organic matter, they may 
be almost entirely extracted by solvents from tlfC carbonized mass, 
whereas, if a very large quantity of organic matter be present, the 
salts are })rotccted by Mie suiTOunding oharcoal from the action of 
the solvents. Since, in consequence of these observations, the inaccu- 
racies become manifest whigh attftch to the method formerly described 
by Rose for the analysis of ashes, he has now (3) brought;. forward 
the following modificatiooi of the ])roccss. 

The oi'ganic substance, ns imtlic original method, is carbonized at 
a gentle heat, and the finoly-powdered charcoal, intimately mixed with 
20 or 30 grins, of spongy platinum, is completely iuciijeratcd by small 
portions at a time, in a thin platinum dish, over tlm s])irit-lamp. When 
100 grins, of substance arc employed, the combustion of the charcoal 
in this way is terminated in two or three hours. In order that no sand 
or clay may be left with the ash, the substances, especially if of vege- 
table origin, must be carefully purified ; seeds arc cleaned by repeatedly 
stirring with water ; the sepai’ated dust is then removed by a strainer, 
and lastly, the adhering solid impiyitics are wqicd off by rubbing on 
linen. 

The grey platiniferous mass obtained by incineration, is heated in 
an air-bath to 120° until its weight is constant. It is then treated- 
with hot water, the aqueous solution evaporati'd to dryness, the resi- 
due gently ignited and weighed. If the carbonic acid is to be deter- 
mined in the residue, it is necessary to pass carbonic acid gas intw'the 
solution previously to evaporation. Jlf the weight of the dry residue 
amount to several grms., different portions may be employed for the 
determination of the various constituents, but if there be only a 
small quantity disposable, all the substances are determined in one 
portion, as follows. — ^The aqueous solution is acidified with dilute 
nitric acid (which may be effected in an apparatus for determining the* 

(1) Pogg. Ann. LXXXI, 402. 

(2) Pogg. Ann. LXXIX, 398. 

(3) Pogg. Ann. I.XXX, 94; Bcrl. Acad. Ber. May, 1850, 105 (in abstr.); J. Pr. 

Chem. L, 434; Instit. 1850, 316. 
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lysis carbonic acid), and any separated silica having been filtered off, the 
*'*■ chlorine may be determined in the liquid. After removing the excess 
of silver by bydi’ochloric acid, the solution is evaporated to dryness, 

, and the silic^sepJlrated as usual. The liquid 'filtered from the silica 
is mixed with excess of ammonia, the precipitated earthy phosphates 
filtered o^ washed a little, ignite^, weighed, and their weight deduct%d 
from that of the con.stituents soluble in water ; for farther analysis, 
they are then added to thatJ]^ortion df the ash which is soluble in 
nitric acid. 'The filtfaUe from^thc earthy phosphates is mixed with 
oxalic acid, in order*to determine any lime which may bo present ; the 
sulphuric (oxalic) and^phosphoric acids are now precipitated by chlo- 
ride of barium, the washed precipitate treated with hydrochloric acid, 
and the undissolved sulphate of baryta ^determined ; after the baryta 
has been precipitated from the hydrochloric solution by dilute sul- 
phuric acid, the phosphoric acid is ^Ictcrmined as phosphate of mag- 
nesia-ammonia. — The filtra^te from the pho?^)hate and sulphate of 
baryta is mixed with cax'bonate of ammonia and free ammonia, to pre- 
cipitate the excess of ‘ baryta, evaporated, and ignited, when the 
alkalies are left in the form of chlorides. 

That part of the ash (containing platinum) which remains after 
extraction with watci*, is now treated with hot dilute nitric acid, 
and thoroughly washed with water containing that acid.^ The ' solu- 
tion contains phosphates of lime, magnesia, and sesquioxide of iron, 
frequently also traces of manganese, together with nitrates of potessa, 
soda, lime, and magnesia, but no sulphuric acid or chlorine. It is 
treated with metallic mercury according to Jlose^s method(l) for the 
determination of phosphoric acid, and the bases separated from the 
latter arc determined in the ordinary way. The platinum remaining 
after exhaustion with water and nitric acid, still retains some silicic 
acid. It is heated with solution of potassa, filtered off, and washed 
with hot water. The silicic acid is separated from the alkaline solu- 
tion in the usual manner; the platinum is dried at 120° and weighed, 
and thus we ascertain the weight of the ash itself, although not quite 
accurately, since it is impossible exactly to determine the carbonic 
acid. — In order to avoid a loss of chlorine during the incineration of 
ashc« which are free from carbonates, Bose proposes to moisten the 
organic substance with the solution of a weighed quantity of carbonate 
of soda, and to. carbonize it in a platinum crucible. The soda em- 
ployed is afterwards deducted from that obtained in the analysis. 

'Tiestins of ivater. — A method has been long in use, which was 
published and patented by Clark(2), for testing, with rapidity 


(1) Annual Report for 1(>49, III, 395. v 

(2) Repertory of Patent Inventions for 1841 ; “A New Process for Purifying the 
Waters supplied to the Metropolis/' by T, Clark, London, 1849; ** On the Examina 
tion of Water of Towns as to its Hardness/’ &c., by T. Clark, 1847* 
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and certainty, any water which ia to be employed for houaehold or 
technical purposes, as to its hardness (that is, as to the amount of 
alkaline earths, alumina, and sesquioxide of iron which it con- 
tains). This is effected by means of a graduated soap-solution. J. 
Moser(l) has accurately described this process according to the 
dh^ectious given by Clark. The* following is an extract from 
Moser’s communication upop this yq^ject. When hard water is 
mixed with a solution of soap, an insc^ifblc sgap is precipitated ; and 
if the liquid be shaken, the formation of a lather, may be made use 
of as an indication of complete saturation. When the proper quan- 
tity of soap has been added, this lather must remain upon the surface 
for five minutes. For the ^ecutiou of this test of hardness, the 
operator requires a normal solution of soap (the pj’eparation of which 
is given below), a graduated tube capable of containing 100 cub. 
cents., a burette, a stoppered b<>ttle, holdii.g 400 cub. cents., and a 
similar one of 1 litre capacity. The quafltity of the metallic oxides 
prccipitable by the soap-solution, is expressed, as in the following 
table, in degrees, which have been deduced from direct experiments 
by Clark, since the amount of soap-solution used does not*' increase 
m the same ratio as the quantity of salts. The following tabic 
shows, for every degree of /hardness from O'’ to 16'*, how many cub. 
cents, of soap-solution are employed for 100 cub. cents, of the solution 
(or of the water), corresponding to that degree, in order to produce 
the characteristic lather. 


Degrees 
of - 

hardness. 

Cub. cent, 
of soap- 
solution 
used. 

Difference between 
each degree of 
hardness and the 
following one. 

1 

Degrees 

of 

hardness. 

Cub. cent, 
of sftip- 
sclution 
used. 

J3ifference between 
each degree of 
hardness and the 
following one. 

0®* 

1-4 

i*8 

9® 

. 19-4 

1*9 

1 

3*2 

2*2 

• 10 

21*3 

1*8 

2 

5*4 

2*2 

11 

23*1 

1*8 

3 

7*G 

2-0 

12 

24-9 

1*8 

4 

9-6 

2*0 

13 

26*7 

1*8 

5 

11-6 

2*0 

14 i 

28'5 

1*8 

6 

13-6 

20 

15 

30*3 

1*7 

7 

15*6 

1-9 

16 

320 

— 

8 

17-5 

1*9 





* Distilled -water. 

In appl)dng this test, the large bottle is half-filled with the water 
to be examined, and shaken strongly and repeatedly, the air being 
from time to time sucked out of the bottle with a glass tube. In 
this way we remove from the water the dissolved carbonip acid, 
which would notably influence the result. 100 cub. cents, of this 
water are now introduced into the bottle of 400 cub. cents, capacity, 
and the soap-solution is dropped in from the burette. When 1 cub. 

(1) Wien. Acad. Ber. 1850, April, 484. 
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TcnJng of 
water. 


cent, has been added, the bottle is shaken, and in this way the 
experiment is conducted, until bubbles of lather are formed after 
shaking. As soqp as the lather appears in fine bubbles, the bottle 
is inclined, in order to ascertain whether the lather remains over the 
surface for five minutes ; if so, the test is completed. The lather 
must re-appear when the bottle' is again shaken after half-an-hoitr, 
or even after four hours. , ^ ^ 

In order to graduate thef soap-solution (33 cub. cents, of which 
yield the lather witli*^ ibo cub. cents, of water of 16*’ of hardness), 
0‘328 grm. of doubly-refracting Iceland spar is dissolved in hydro- 
chloric acid^ the solution completely freed from excess of acid by 
evaporation, and diluted to the volurpe of ] litre. This solution 
represents a water of 16° hardness: The normal soap-solution is 
prcpai’ed with a hard soda-soap, which is as free from water as pos- 
sible, and gives tlipi shining scabs when scraped with the nail. 
6’25 to 6‘3 grms. of such'a soap are requfi-ed, on an average, for 
1 litre of solution. The solvent cm])loycd is spirit of spec. grav. 
0‘93 at 15°‘5 (of 56‘16 per cynt).' 33 cnb. cents, of this (filtered) 
soap-sol >'tion must exhibit the' lather with 100 cub. cents, of the 
above-mentioned lime-solution (of 16“ hardness). 

D. Campbcll(l) found that a solution of sulphate of magnesia 
alone behav(‘<l towards the soap-solution like lime; but that the 
quantity of soap-solution required by a mixture of the two was' 
somewhat smaller, so thgit, for example, 100 cub. cents, of a solution 
composed of equal jiarts of a normal solution of lime of 16“, and of 
one of magnesia at ]^0“, did not require 32 eub. cents., but only 
37'9 cub. cents, of soap-solution. — ]\Iaumene(3) has likewise pointed 
out that the lime-soap is not completely insoluble ; so that many 
w'ell-watcrs, as also solutions of lime-salts, and even of carbonate of 
lime, when diluted to a oei'tain /''xtcut, give no precipitate with a 
soap-.solution. A liquid containing, in 1 litre, le«s than 0'580 grm. 
of sulphate of lime, 0‘390 grm. of chlriridc of calcium, or 0'600 
gi’m. of nitrate of lime, gives no longer a precipitate, but merely 
an opalescence, with a solution of white soap (20 grms. to the litre). 
When those waters which contain less than the above quantities of 
lime-salts decompose the soap, with separation of an insoluble com- 
pound, it is to be ascribed, according to Maumene, to the amount 
of silica or alumina which they contain. 

oxauc Acid. — According to H. Rose(3), oxalic acid is most safely 
determined (also in presence of phosphoric acid) from the quantity of 
metallic gold which it reduces. The reduction of the terchloride of 


(1) Phil. Mag. [3] XXXVII, 171 ; Chem. Gaz. 1850, 347. 

(2) Compt. Rend. XXXI, 271. 

(3) Pogg. Ann. LXXX, 549; Bert. Acad. Ber. 1850, 358; J. Pr. Chem. LI, 311 ; 
Instit. 1851, 120. 
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gold added for this purpose, however, proceeds easily and rapidly, 
only when the solution of the oxalate contains no, or very little, free 
hydrochloric acid. If much free hydrochloric acid be present, the 
reduction does not take place at all in concentrate*^ solutions, and 
’only after long boiling, in those which are much diluted. Sulphuric 
and phosphoric acids do not prevent the reduction. 

Acetic Acid. — A. ^Secher^l], for the determination of acetic acid 
in crude vinegar, according to the metliid described by.Riegel(2), 
employs carbonate instead of hydrate of baryta, which, however, has 
not obviated the inconvenience and inaccuracy of tfiis process. 

Alcohol. — J. J. Pohl has described, in a very elaborate/ treatise (3), 
a process for determining the amount of alcohol in liquids (wine, 
beer, brandy, &c.) It is founded, like that formerly proposed by 
Grbning(4), Brossard-Vidal, and otherKs(5), upoiVthc determination 
of the boiling-point of alcoholic liquids, and proqeeds upon the sup- 
position that this boilingi^^oint is only altei«ed to a very slight extent 
by the presence of moderate quantities of foreign matters, so that 
the change in the temperatuve of cbulli^^ion may be taken merely as a 
function of the amount of alcohol. ' Tlic apparatus which Pohl 
employs for this T)urpose.;is very similar to tlic EImllioscope{G) \ it 
consists simply of a boiler ^^of thin metal, surrounded with a jacket, 
and of a thermometer, from the scale of whitdi the percentage wciglits 
of alcohol, together witli the corresponding densitif^s, may be read 
off; to the thcfniometer, the cover of tlic boiler is also fastened. 
Por such cases, where, beside the alcohol contained in a liquid, the 
amount of other substances present is likewise to be determined, the 
apparatus is furnished, in addition, with an areometer arranged and 
graduated expressly for these experiments. Por the details of the 
process, and for the tables drawn up by Pohl, we must refer to the 
original treatise. The groundwor]^ of these tables is stated at 
page 300. 

Sugar. — Maumcne(7) takes advantage of the behaviour of bichlo- 
ride of tin with sugar, for the detection of that substance and of its 
congeners. All kinds of sugar, as also ‘starch and woody-fibre 
(hemp, linen, cotton, paper), when treated with bichloride of tin 
(also with protochloride of mercury or tcrchloride of antimony),"-rtrc 
converted, according to Mauincne, jnto a bispwn substance resem- 
bling caramel, partly soluble in water; the conversion takes place 
slowly when the aqueous solution evaporates 'spontaneously, but 
rapidly on heating. By means of strips of woollen-merino, which 

a) Arch. Pharm. [2] LXI, 158. 

2) Annual Report fbr 1847 and 1848, II, 245. . 

’3) Denkschriften d. Mathera.-Naturwissensch. CJasse d. Wien. Acad. Bd. II. 

>) Edinb. Philos. Journ. VIT, 214. 

(5) Compare Annual Report for 1847 and 1848, II, 13. 

6) Annual Report for 1849, III, 282. 

7) Compt. Rend. XXX, 314, 447; J. Pharm. [3]'XVII, 368; Instit. 1850, 92, 122. 
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Sugar; have been immersed for three or four minutes in a solution of 1 part 
of ordinary bichloride of tin in 2 parts of water, and dried, the sugar 
may be easily d(^ccted in any liquid — diabetic urine^ for example — 
by moistening the prepared strips with a few drops of the liquid, and 
holding them for some instants over a red-hot coal, when a black 
spot immediately makes its appearance. This reaction is so delicate, 
that a liquid which contains^^in 100 cub. bents, water only 10 drops of 
diabetic urine, still ^imparto a dark brown colour to a woollen rag 
prepared with bichloride of tin. No coloration is produced by ordi- 
nary urine, urea, or^uric acid. 

Soubeifan(l) describes the process, and furnishes the needful 
data for detecting and estimating, by nieans of the saccharimeter(2), 
the prejudicial adulteration of syrups Tor medicinal use with starch- 
sugar. One vol.*of ordinary syrup, in which the areometer stands 
at 35*^, when dihitgd with 9 vols-i of water, and placed, at a tem- 
perature of 15^, in a tube of 20 centimetres in length, shows a 
deflection of 52^ to the right; when changed by heating with 2 yols. 
of pure hydrochloric acid, and placed in a tube of 22 ccntimet|es>^ 
it cause^i a deviation of 21^*3 td the left. Starch-sugar, on the other 
hand, preserves unchanged its power of deflecting towards the right, 
even after treatment with the acid. ' On this principle Soubeiran 
has calculated a table, by which, supposing only catie-su^ar and 
starch-sugar to be contained in the syrup, the amount of each may 
be ascertained by the deviation of the plane of polarization before 
and Jifter the action of the acid. The presence of dextrin does 
not diminish the accuracy of this method, since the deflective power 
is not affected by the acid. — The process, however, is less cer- 
tain in the case of acid syrups, part of the cane-sugar of which 
has always suffered conversion into grape-sugar ; the presence of 
sugar of fruits has the same cTcct. — The adulteration of mucilage 
with starch-paste may be detected by the well-known reaction of 
potassa at the boiling-point, when the starch becomes black; they 
arc both precipitated by alcohol. — Lastly, Soubeiran gives, in two 
more tables, the deviations exhibited in the saccharimeter by speci- 
mens of mucilage containing different quantities of gum-arabic, both 
in iheir original state, and after the precipitation of the gum with 
acetate of lead and alcohol. Jn these tables he starts from the fact 
that 1 part by weight of gum-ai’abic, dissolved in 9 parts of water, 
deflects the plane of polarization 28^ towards the left ; and that 
a mucilage which, at the boiling-point, shows 29^, and has a density 
= 1*321, consists of 1 vol. of gum, 1 vol. of water, and 6 vols. of' 
sugar-syrup. 

Mulder(3) has tested the method of Trommer and Barreswil 
for the determination of grape-sugar (as it was recently described 


(1) J. Pharm. [3] XVIII, 328. (2) Annual Report for 1849, III, 84. 

(3) Scheik. Onderzoek. V, 7. Stuk, 385. 
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by Scbwarz and Fehling [Annual Report for 1849, III, p.* 419], 
as to its applicability for determining grape-sugar in the presence of 
cane-sugar. He has convinced himself that the i^d oxide, preci- 
pitated by boiling the alkaline solution of protoxide of copper with 
sugar, has really the composition of the suboxide,, Cu^O. Mulder 
prefers the weighing of the precipitated suboxidc (previously con- 
verted into protoxide by roasting) to Jhe employment of sifandard 
solutions. The test-liquid is best prepaled from acetate of copper, 
tartaric acid (or bitartrate of potassa)^and potasga. It must still 
be blue and Strongly alkaline after the reduction by the sugar, 
so that no farther precipitate can be obtained by adding more 
potassa, and again heating. T^e temperature at which the reduction 
of the oxide of copper by fruit- t)r grape-sugar takes place is about 
60^, wherefore the liquid to which the test is applied should be 
maintained for an hour at this temperature. \ll modes of testing 
which involve the applTcation of a higher temperature must be 
avoided when grape- or cane-sugar is to be estimated in the pre- 
sence of cane-sugar, since the latter ako precipitates the suboxide of 
copper at temperatures above 70^ of 80^. Mulder findsy in ac- 
cordance with Pehling^» observation, that 1 equiv. of grape-sugar 
(Ci 2 Hj^Oid only abstract.^ 5 tiquivs. of oxygen from 10 equivs. 
of protoxide of copper ; 1 part of the protoxide (obtained by roasting 
the precipitated suboxide) i*eprcscnts, thei’efore, 0*652 part of grape- 
sugar. 

Roser(l) found, when endeavouring to estimate the amount of 
sugar produced by the ‘digestion of. phloridzin with acids (see 
p. 368), that the method proposed by Krocker(2) (determination 
of the carbonic acid evolved during fermentation) did not give con- 
cordant results. When an alkaline solution of protoxide of copper is 
employed, the estimation of the sugur is effected with certainty only 
when the test-liquid has been graduated with pure grape-sugar (not 
with cane-sugar), since the complete conversion of cane- into grape- 
sugar by acids is effected, as Fehling(3) has already shown, with 
difficulty (4). 

Lassaigne (5) has observed that cane-sugar which has ^been 
exposed for some time to a high temperature, until it has acqmred 
a more or less intense amber-yellow colour — as, for example, in 
barley-sugar — reduces the alkaline solution of protoxide of copper 
as easily as grape-sugar. He remarks that this may lead to a false 
conclusion respecting the presence of the latter substance when the 
copper-test is employed. 


• 

(1) Loc. cit. p. 368. (2) Ann. Ch. Pharm. LVII 212. 

(3) Ann. Ch. Pharm. LXXII, 108. 

(4) The test^solution is best graduated with milk-sugar. 

(5) J. Chim. [3] VI, 373 ; Chem. Gaz. 1850, 442 ; Phil. Mag. [3] XXXVII, 314. 
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(luinine. — As a characteristic reaction for quinine, Vogel, Jan.(l) 
makes use of the behaviour of this base with chlorine-water and 
ferrocyanide of potassium. When a solution of sulphate of quinine 
is mixed with chlorine-water (or with a solution of chloride of lime 
mixed with hydrpchloric acid), and then with an excess of a concen- 
trated solution of ferrocyanids of potassium, a dark red colout is 
immediately produced, which lasts fqr some hours, and then changes 
to a green... If, instead of tue ferrocyanide, caustic potassa be added, 
the solution assumes a sulphur-yellow colour, and with ammonia, as 
Brandes previously .observed, an emerald-green. The same appear- 
ance is not exhibited by cinchonine. — Wollwebcr(2) again mentions 
the detection of cinchonine in quir^ne by means of ether and 
ammonia. 

Cinchona .narks. — Rabourdin(3) has published a process for 
testing cinchona batiks as to the amount of organic bases which they 
contain; it is founded upon the property^possessed by chloroform 
of withdrawing these bases from an aqueous solution. — The powdered 
bark (40 grms. of grey, or 50 ^nns. of yellow bark) is exhausted 
with water containing hydrochloric acid (20 grms. of acid in 1 kilogrm. 
of water) in a percolator ; the solution is mixed with 5 or 6 grms. of 
caustic potassa, and 15 grms. of chloroform, and shaken for some 
instants. After standing for half-an-hour, all the chloroform charged 
with the organic bases has separated ; after decanting the supernatant 
liquid, the chloroform ^ is repeatedly washed with water, and evapo- 
rated in a porcelain dish upon the water-bath. The residue is treated 
with water coivtaining hydrochloric acid,* which dissolves the bases, 
together with a part of the cinchona-red ; to the filtrate, ammonia, 
diluted with 20 parts of water, is added, drop by drop, till a white 
precipitate appears, which does not redissolve on stirring. In this 
way the cinchona-red is first precipitated in red flakes; from the 
colourless liquid filtered therefrom, the organic bases are then preci- 
pitated by excess of ammonia. 

A. Marggraf (4) stirs up 500 grns. of finely-powdered and dried 
cinchona bark with a mixture (still hot) of 400 grns. of concentrated 
sulphuric acid, and 100 grns. of water, when he obtains a pul- 
veMlent, black mass ; this is then triturated with an equal bulk of 
water, afterwards washed with water, and the bases precipitated from 
the solution with crystallized carbonate of soda. They are once more 
dissolved in acidulated water, and reprecipitated with ammonia. 

Opium. — De Vry(5) has somewhat modified the opium-test pro- 


(1) Ann. Ch. Pharm. I.XXIII, 221 ; J. Phar*. [3] XVIIl, 36. 

(2) Arch. Pharm. [2] LXIII, 6. 

(3) Compt. Rend. XXXI, 782; J. Pharm. [3] XIX, 11 ; Instit. 1850, 395. 

(4) Zeitschr. f. Pharm. 1850, 81. 

(5) J. Pharm. [3] XVII, 439. 
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posed by Guillermond(l) in order to obtain the morphine free opium, 
from narcotine.%. He heats the mixture of the two bases (obtained by 
precipitation from the spii’ituous solution) with a dilute aqueous solu- 
tion of sulphate of copper, when the narcotine remains undis- 
solved, whilst the. morphine passes into solution as sulphate, a basic 
sulf^hate of copper being precipitated? The ypper is rcmove^rom 
the filtrate by sulphuretted hydrogen, ^nd the morphine thefl preci- 
pitated by ammonia, which separates h^n a pearly colo^riess state. 

— G. Reich (2) has also described a method employed by him for 
ascertaining the quantity of morphine in opium.# 

L. Thompson(3) describes as a mode of detecting stry<5inine, the 
employment, long since proposed by Otto, of chromate of potassa 
and concentrated sulphuric acid/ which produces a fine purple-violet, 
and afterwards a yellow colour. A. W. Bricgcr(^) has shown that 
this reaction loses in delicacy, or is*entircly veiled, *vhen the strychnine 
is mixed with other organic substances, especially morphine, quinine, 
and above all, sugar, whilst santonine and starch do not conceal the 
reaction. • * • 

iiatnrlne. — R. Allan(5) has found (laturinc in the urine of several 
persons poisoned with an* infusion of Dalura Stramonimn. He suc- 
jGeeded in detecting it by/thc *mcthod described by Henry (6), of 
precipitating with tannic acid, decomposing the precipitate with lime, 
and extracting with alcohol. By evaporating the solution, Allan 
obtained crystals of the base, which was precipitated lemon-yellow by 
terchloride of gold. Isabella-coloured by bichloride of platinum, 
kermes-brown by tincture of iodine, and white by taiftiic acid. 

indisro. — Bolley(7) describes the following method of testing 
indigo. 1 gnn. of finely-powdered indigo is well stirred with about 
10 grms. of fuming sulphuric acid ; the mixture is then heated to boil- 
ing in a two-pound evaporating-dish with water and 50 grms. of strong 
hydrochloric acid, the water being replaced from time to time, as it 
evaporates. To the boiling mixture is now added, fromf a graduated 
burette, a solution of chromate of potassa of known strength (0*25 
grm. dissolved in 100 cub. cents, of water) until the liquid has lost 
the last trace of greenish-brown colour, and has become red-browm, a 
point which will be easily recognized after a little practice. The 
quantity of the solution of chlorate of potassa employed is the 
criterion of the value of the indigo. 

Test for the so-ealled Proteiu-compounds. — Millon(8) has recently 
described the preparation of the mercury-solution which serves as 
a reagent for the so-called protein-compounds (9). Metallic njprcury 

(1) Annual Report for 1849, III, 422. (2) Arch. Pharm. [2JLXI, 143. 

(3) Pharm. J. Trans. IX, 24 ; J. Pharm. [3] XVII, 276. • 

(4) Jahrb, Pr. Pharm. XX, 87. (5) Ann. Ch. Pharm. LXXIV, 223. 

(6) J. Pharm., May, 1835, 213. 

(7) Ann. Cli. Pharm. LXXV, 242 ; Chem. Gaz. 1850, 443. 

(8) Ann. Ch. Phys. [3]. XXIX, 507. (9) Annual Report for 1849, HI, 423. 
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is treated with an equal weight of nitric acid (with 4^ equivs, 
of water), gently heated when the reaction slackens, -until the metal 
is completely dissolved, when the solution is mixed with twice its 
volume of water. After some hours, the liquid portion is decanted 
from the crystals of nitrate and nitrite which are formed. The 
solution 'Owes its prop^u'ty of Colouring the protein-compounds red, 
solely the presence nitrous acid, which acts in the most charac- 
teristic manner wheq ^ mixture of sal£s of the protoxide 

and suboxide. ^ 

mood. — Gorup-Besanez(l) describes the experiments performed 
by himself*^ upon the different methods of analyzing blood, the chief 
results of which were communic:ate^. in the Annual Report for 
1849, III, p. 424.* 

Lassaigne(2) was able to recognize, by their behaviour, blood- 
stains which had soaked into a clay floor [pave tendre en gres)^ even 
after they had been exposefd for a month to air and moisture. 

For the method of Verdeil and Dollfus for the analysis of blood,^ 
see p. 382. „ ' r 

Miik.^ — Zenncck(3) describes, under the name of hydrogalacto>- 
meter ^ an arrangement for determining the volume of water which has' 
been mixed with normal milk. The milk/ is coagulated by two droj^s 
of hydrochloric acid, and the volume of the whey, filtered through 
flannel, compared with that furnished by the same quantity of 
normal milk. 

Urine. — Cottercau(4) describes the process adopted by him in the 
analysis of urifte. — For Uoussingault^s method of estimating the 
ammonia in urine, see p. 403. 


Foetal Uyacuatlons. Cerebral Suiistance. — Frescnius(5) has de- 
scribed the behaviour of foetal evacuations {^econium) when dried 
u])on linen,* with a view to their detection and identification in 
judicial cases; Orfila(6) has also studied the comportment of brain, 
and of several other animal, substances. Lassaignc(7) states that, 
by the careful carbonization of spots of cerebral substance upon linen, 
a coal is obtained, which has a distinctly acid reaction, and yields 
phosphoric acid to water. 


Apparatus. — Delffs(8) has described a new simplified gas- 
ometer. — Kemp (9) describes an apparatus whereby the heat produced 


(1) J. Pr. Chem. L, 346, (2) J. Chira. M^d. [3] VI, 209. 

(3) Jahrb. Pr. Pharm. XX, 65. (4) J. Chim. Med. [3j VI, 625. 

(5) Ann. Ch. Pharm. LXXV, 116. (6) J. Pharm. [3] XVIU, 186. 

(7) J. Pharm. [3] XVIII, 247 ; J. Chim. Med. [3] VI, 564, 646. 

(8) Pogg. Ann. LXXIX, 429. 

(9) Chem. Gaz. 1850 184; Phil. Mag. [3] XXXVI, 483; Instit. 1850, 231; 
Westly s improvements thereupon, Chem. Gaz. 1850, 239. 
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by a gas-flarae is rendered constant. — Apparatus for the application Appam 
of coal-gas for organic analysis and other chemical operations, *“*• 
have been described by 0. B. Kuhn(l) and L. S. Bealc(2).— 
Fresenius(3) describes an apparatus for evaporation, desiccation, 
and the preparation of distilled water; Dublanc(4), an arrangement 
for hot filtration, especially of fatty substances. — Mohr(5) has made 
mention of a convQpient stand for retorts, Jfiasks, and phroelain 
dishes. - - ^ 


Sea-water. — Bibra(6) examined sea-water collected at 12 a.m. 
(unless specially indicated, about 12 feet under the level) A, in the 
port of Callao, 12° 5 ' S. Lat., / 7 ° 14^ W. Long, (from Greenwich), 
March 14, 1850; B in the port of Tocopilla (Algddon Bay), 22° 6' 
S. Lat. 70° 16' W. Long., February 21 ; C in the Dead Sea, 
about 240 feet deep, 25» 11' S. Lat., 93° 24' W.*Long., March 27 ; 
D, at the same spot, 10 or 12 feet deep ; E, in the neighbourhood of 
Cape Horn, 56° 32' S. Lat., ^8° 47' W.,Long., April 18; F, in the 
Atlantic Ocean, 23° 45' S. Lat., 29° 87' W. Long., May 12^ G, in 
the same, 0° 47' S. Lat., 33° 20' W. Long., May 22 ; 11, in the same, 
20° 54' N. Lat., 40° 44' W/Long., June 4; J, in the same, 41°. 18' 
N. Lat., 36° 28' W. Long., June 18; K, in the North Sea, 51° 9' 
N.' Lat., 3° 8' E. Long., July 5. In 100 parts of water were found : 


Spec, grav 

A 

? 

B 

1-0278 

C. 

1-0264 

D. 

10260 

E. 

} 

P. 

1-0244 

G. 

1-0275 

H. 1 I. 1 

? j 1-0287 

K. 

1-0264 

Jhlorlde of sodium 

Bromide of sodium 

Sulphate of potassa 
„ „ lime . 

,, magnesia . 

Chloride of magnesium 

Total of fixed constituents . 

2-4825 
0-04G2 
0140y| 
'0-1488 ! 
0-0947 
0-3681 

2-8391 

00441 

iO-1599 

0-1449 

0-1041 

0-3852 

2-5885 

0-0307 

0-1418 

01622 

0-1117 

0^884 

2-5887 
00401 
0-1359 
0 1622 
01104 
0-4345 

2-6333 
00420 
0 1327 
0-1802 
0-1079 
0-3802 

2-7558 

0-0326 

0-1715 

0-2046 

00614 

0-0326 

2-7892 
0 0520 
01810 
0-1557 
0-0584 
0-3332 

2-6424 2-9544 
0 0400 0-0500 
0-1625 0-1499 
0-1597 ;0-1897 
0 0678 0- 1066 
0-4022 0-3916 

2-5513 

0 0373 
0-1529 
0-1622 
00706 
0-4641 

3-2752 

3-6773 

3-6233 

3--^08 

13-4763 

3-2585 

13-5695 '3-4746 3 8422 

3-4383 


In most of the residues obtained on evapox’ation and ignition, 
Bibra found traces of phosphoric acid. A similar result was obtained 
by Forchhammer(7) in sea-water collected in the neighbourhood of 
Copenhagen. In this water, which contains from 2 to 2| per cent 
of salts, fluoride of calcium(8), was found to be present. Fofeh- 
h'ammer estimates the amount of this substance in 100 lbs. of 
water at less than ^ grain. This water contains, moreover, manga- 
nese, ammonia, baryta, or strontia, together with iron and silica 
which are present in comparatively larger quantities. Fluoride of 


(1) Ann. Ch. Pharm. LXXIV, 115. (2) Pharin. J. Trans. X, 9. 

(3) 3. Pr. Chem. L, 130. • (4) J. Phann. [3§ XVIII, 203. 

(5) Arch. Phann. [2] LXIII, 265. (6) Ann. Ch. Pharm. LXXVII, 90. 

(7) , Proceedings of the Royal Society of Edinburgh, II, No. 38, 303. 

(8) Annual Report for 1849, III, 425. 
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Well- and calcium was also found in corals. — Respecting the presence of phos- 
^eri phoric acid in sea-water, see also p. 179. 

Well- and Kiver-water. — Blondeau(l) has published some observa- 
tions on the alteration and deterioration of well-water by the absorp- 
tion of inorganic and organic substances. Water, containing in 
1 litre from Q’4 to O' 5 grm. of the commonly occurring inorganic 
subs^an'ccs (silica, alu^iina, carbonate of lime, carbonate of magnesia, 
phospR-dtc of lime, phosphate of magnesia, sulphate of alumina- 
potassa, ‘chloride of .calciuip, chloride of magnesium, chloride of 
sodium, nitrates) ♦ may be used, he says, for all doipcstic purposes, 
provided large quantities of animal substances are absent. Water 
containing in 1 litre 1 grm. of the above-named substances, is still 
suitable for drinking ; water containiilg in 1 litre O'l grm. of lime or 
magnesia can no, longer be used for boiling leguminous grains, or 
bleaching linen. Water which, in addition to the above amount of 
lime or niaguosia, contains, as much as O'J grm. of organic matter, 
is ina])plicable for any ’domestic use. Bloudeau attributes the 
deleterious effect of many water, s much more to the presence of 
animal matter than to magndsja. He rfcates that the well-water of 
Rhode/" contains 5 times the quantity of magnesia, which is present 
in the water of the Isere valley, examined by Grange(2), and yet 
goitre and cretinism are utterly unknown in this first-named place 
(see p. 425). The earthy taste of many waters is due to the pre- 
sence of alumina held in solution by carbonic acid.- — R. A. Smith (3) 
has made some observations on the fact that water filtering through 
thick layers of earth may lose those substances which it has taken 
up at the surface. 

In Germany and Switzerland. — Fresenius(4) has examined the 
water of the Kochbrunnen at Wiesbaden (A; temperature 68^'). 
The gas disengaged from the Kochbrunnen he found to consist of 
from 16'8 to 20*2 per cent of <farbomc acid, together with nitrogen 
and a trace of oxygen. The composition of the deposit of this w'ell, 
see p. 424. — Buchner, Jun.(5) has in\estigated the brine, called 
Edclsoolc, at Rtichenhall in Upper Bavaria (B); it contains fi'ee carbonic 
. acid, which was not, howevcf, accurately determined. — Fellenberg(6) 
analyzed the sulphur- water of the Gumigelbad in the canton of 
Berne. He examined both the Stockqucllc (C ; temperature 7° ; the 


(1) Compt. Rend. XXX, 481. 

(2) Annual Report for 1847 and 1848, II, 253, 4G6 ; for Grange's opinion regard- 

ing the deleterious ctfccts of magnesia in drinking water, we refer to Annual Report 
for 184C, 111,, 558. (3) Instit. 1850, 336. 

(4) Unters. d. Miueralwasser d. Ilerzogthums Nassau, I, Wiesbaden, 1850; Gus 
paper contains also a synopsis of the former analyses.; for Lade’s, Figuier’s and, 
Mialhe’s analyses, we refer to Annual Report for 1847 and 1848, II, 260. 

(5) Repert. Pharm. [3] VI, 30. 

(6) Untersuchung d. Schwefelwasser d. Gurnigelbades, Bern, 1849. 
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composition of the deposit, ^«e p. 434), and the Schwarzhriinn- 
liquelle (D ; temperature 8®*5) The following table gives the amount 
qf fixed constituents, expressed in grms. and of gases, expressed 
in cub. cents., and calculated for the temperature of the springs, in 
10,000 grms, of water. 


Spec. gray. . . * ? 

• 

A. 

1-0066* j 

1-18145 

C. 

1-00182 . 

flk 

n. 

r00I92 

Chloride of sodiijpfi , , . • . 

68-3565 

2243-63 

• 0*041 

0-053 

,, potassium 

„ lithium e . 

1-4580 



_ 

0-0018 


• 

— 

jf ammonium 

0-1672 

0-25 



„ calcium ... 1. 

4-7099 

— 

— 


„ magnesium 

’ 2-0391 

18*02 

— 

— 

Iodide of magnesium 

trace 

— 

% 

— 

Bromide of magnesium 

. 0-0355 

0-30 

— 

_ 

Sulphate of lime . • m • 

0-9022 

41-65* 

15-833 

13-0.39 

potassa .... 

— 

• 6-12 

0-090 

0-846 

If soda . . . • • 

— 

♦ 20-00 

0*322 

0-512 

,, magnesia . • « • 


— 

1-0.33 

0*550 

y, strontia .... 


— 

0073 

0-138 

Hyposulphite of potassa . 


— 

0-045 

• 0-084 

Sulphide of calcium . . • . 

— 

— 

— 

0045 

yy magnesium . •• 

— 

— 

— 

0-012 

Carbonate of lime . . . 

' 4-1804 

010 

1*668 

1*903 

yy magnesia 

01039 

trace 

0-111 

1*007 

,y protoxide of iron . 

0-0565 

— 

0*018 

0-037 

yy yy munganesc 

0-0059 

— 

— 

— 

,y baryta .... 

trace 

• 

— 

j — 

,y strontia 

trace 

— 

— 


,y protoxide of copper 

trace 

— 

• — 

— 

Phosphate of lime .... 

0-0039 

— 

0-029 

0-031 

Arseniate of lime .... 

0-0015 

— 

— 

— 

Silicate of alumina .... 

0-0051 

— 

— 

— 

Silica 

0-5992 

0-11 

0-127 

0-194 

Alumina 

Seaquioxidc of iron .... 


1 0 08 1 

^ — 



Organic substances .... 

trace 

— 

— 

— 

Total of fixed constituents 

82-6266 

2330-26 

19-390 

18-452 

Free carbonic acid .... 

5229-0 ^ 


1853-11 

4011-36 

Nitrogen . 

32-2 

— 

188-43 

240-74 

Hydrosulphuric acid 

— 

— 1 

13-26 

18a;g4 


Fresenius(l) has examined A the lighter part of the muddy 
deposit whieh is foi’med in one of the drains of the Kochbrunnen 
at Wiesbaden, B the sinter deposited in the basin of the spring, 
C another sinter taken in the dry state from one of the drains. He 
found(3) that the arsenic in this sinter is present in the form of arsenic 
acid, and not as arsenious acid. — Blum and Leddin found in lT)00(8) 


(1) Loc. cit. p. 422. (2) Ibid.; also Ana. Ch, Pharm. LXXV, 172. 

(3J Ann. Ch. Pharm. LXXIII, 217. 
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parts of a dark ferruginous specimen of Sprudelstein from Carkbad 
2*72 of arsenic. — Fellenberg(l) analyzed the mud deposited by the 
Stockquelle of the Gumigelb^ (see p. 423) D. 



A. 

• 

B. 

c. 

D. 

Carboi^e «of lime . 

magnesia . 


« 

13*663 

90-7364 

94*3390 

13-^7 

. 


trace 

0-4966: 

0-6760 

1-78 

Sulphate of lime . 

t ^ 


trace 

0*0134 

0*1860 

2-77 

„ bai^ta . • 

„ strontia < . 

• r 


0-164 

trace 

0-0518 

— 

Sesquioxide of manganese ^ . 

. 


— 

— 


2-27 

,, * iron 

, 


61*103 

4*8836 

2-2225 . 

Carbonate of protoxide of manganese 


trace 

trace 

0-2647 

— 

Protoxide of copper 



trac4c 

trace 

trace 

— 

Alumina .... 



trace 

trace 

trace 

14*47* 

Arsenic acid . . 



1-736 

0*1210 

0*0495 

— 

Phosphoric acid 



0-075 

trace 

trace 

— 

Silica . . . . '■ . 



fO-447 

^*1712 

0-4530 

, 0*36 

Silicate of lime 

# 


3-346 

— 

i — 

Organic substances 

% . 


trace 

trace 

trace 

— 

Soluble salts 



•trace 

trace 

trace 

— 

Sand and ferruginous clay 

. 


— 

t 

— 

56:96 

Water, substances not determined and loss 

9'466 

2*5775 

1*7575 

. 7*72t 


lOOrOOO 

.J 00*0000 

100-0000 

100-00 


♦ With phosphate of lime. t Together with free sulphur. 


The mineral waters of Jahorowitz in Moravia have been exa- 
mined(2) ; the Ilcnriettenquelle, by Ehrmann (A) ; and the so- 
called Lungenwasser, by Steigenberger (B). 


A; in 1 Mass. Grs. 


Chloride of sodium . 
Bicarbonate of soda 
„ lime 


. 18-625 
. 24-943 
. 1*966 


Silica . . . . . . 1-4Q}) 

Iodide of magnesium . . .1*402 

Bicarbonate of protoxide of iron . 1*000 
Bromide of magnesium . . . 0*096 

Carbonate of protoxide of manganese trace 
Sulphates and phosphates . .. trace 

Free carbonic acid . . 20 cub. in. 


B ; in 1 Vienna quart. 
(Viertelinass). 

Grs. 

Free carbonic acid 

. 3*006 

Chloride of sodium , 

. 2*625 

Sulphate of soda 

. 4*375 

„ lime 

Carbonate of magnesia 

. 0*750 

. 0*500 

Alumina and iron 

, 0*125 

Silica .... 

. 0*500 


In dailcia and In Bukowina. — Torosiewicz(3) has made some 
observations on the mineral watefrs Galicia and Bukowina. 

In Bngriand. — Beesley(4) has examined the water of Overthorp, 
near Banbury (A), which, in contact with the air, deposits basic 
sulphate of alumina. He has ana]yzed(5), moreover, the mineral water 

(1) Loc. cit. p, 423. 

(2) From Zeitsebr. f. Npt.- und Ileilk. in Ungarn, 1850, No. 2 in Arch. Pharm. [2] 
LXIV 293. 

(3) Repert. Pharm, [3] V, 169, (4) Pharm. J. Trans. TX, 452. 

(5) Pharm. J. Trans. X, 293. 
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of Astrop Wells (Northampton) (B), and of Sutton Bog {C). 
water contains : 


SpQc. grav. 

A. 

> 

B. 

> 

. C. 

1-0023 

Sulphate of potassa 

0*1551 

0*1243 

0*1542 

M soda 

f-6548 

1»247 

4^6122 

14*9336 

„ lime 

„ magnesia 

6*3077 


2fti3 

0-5636 

^ • 

alumina (neutr.) . 

l*q<569 

• 


„ (b|isic) . 

Carbonate of lime . 

01390 

• 

— 

— 

3*7458 

0*8949 

,, magnesia . 

— 

0*1037 

0*4222> 

f, protoxide of iron 

— 

0*0486 

— 

yy soda . f 

— 

— 

2*3530 

Chloride of sodium . * . 

— 

— 

8*1650 

„ magnesium . 

0*7480 

0*2846*' 

— 

Iodide of sodium . 

— 

— 

0*0071 

Sesquioxide of iron 

Alumina .... 


— • 

0*0117 

j 00107 

Silica ..... 

0-3000 

0*1528 

0*0804 

Total of hxed constituents 

13-7058 

7*1720 1 

27*0211 


10,000 


Well' and 
river- 
water in 
England. 


J. Mitchell(l) has cammed the water (A) of an artesian well 
(215 feet, deep) at Ratcliffe ^spec. grav. 1’00089) ; J. S. Mus- 
pratt(2), the water of a spring (B), at Orrell, near Wigan, which is 
remarkable for the quantity of carbonate of soda it contains. Grains 
contained in 1 gall. : 



A. 

B. 

Carbonate of lime . 

7*2238 

5*17 

„ magnesia . 

2*1741 

2*99 

„ protoxide of iron 

0*1911 

, — 

„ soda . 

6*2802 

23*86 

Sulphate of potassa 

1*2621 

— 

„ soda . . • . 

6*4997 

trace 

Sesquioxide of iron 

— 

trace 

Chloride of sodium 

' 10*0575 

9*94 

Silica . . . « . 

Organic substaucei|^ 

1*1461 

0*5740 

. . .1 

1 2 04 

Total of fixed, constituents 

35*4116 

44-00 


In France. — Maumene(3) has examined several waters from the 
neighbourhood of Rheims. He fiJtind both well- and river-water 
free from magnesia, although goitre occurred frequently at Rheims, 
when only well-water was in use (see p. 422). The gas which was 
evolved from the river Vesle, near Rheims, greatly polluted by 
drainage, contained (A, collected June 18, 1849, at 18®-8j .B, col-, 
lected January 26, 1850, at 9®’9) : 

(1) Chem. Soc. Qu. J. Ill, 1. (2) Pharin. J. Trans. X, 59. 

(3) Compt. Rend. XXXI, 270 ; without the numeric results of the analyses, J. Pharm. 
[3] XVIII, 244 ; lustit. 1850, 282. 
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0 

N 

H 

O 2 H 4 

C 4 H 4 

CO 

COg 

Total. 

A 

0-3 

2*8 

10*0 

48-4 

6-3 

14*2 

18*0 

1000 

B 

0*4 

1-9 

18*3 

42*5 

6*6 

21*8 

8*5 

1000 


In his opinioiv in water containing carbonate of lime, alumina is 
never present in the form of sulphate of alumina-potassa ; and 
alumina is not kept in solution in any kind of water by carbonic acid 
(see p. 422). — Maun^pne quotes the analysis of the water frftm 
18 ditfi«cnt places (in^unost^cases, fjom specitQ wells), for which 
we refer to ihe original papfer. We only give the results obtained 
in the analysis of ^he water of the river Ve$le (A, collected January 
23, 1849, near the ^Chatcau-d’Eau ; K, collected Jdhe 18, 1849, 
in the samdplacc ; C, collected the same day near Saint-Brice), and of 
the river Suippe (D). — Ko8mann{l) hjs examined the mineral water 
(E) of Niederbronn (Dcp. of Lower Rhine) ; Poumarede(2), the 
mineral water (FJ* of Vilaine-fsaint-Aubin (Dep. des Loiret). The 
table gives the amount of solid constituents in grms. of gases in litres, 
in 1 litre of water : - 




A. 

B. 

C. 

. _ . 

D. 

E. 

F. 

Carbonate of lime 


0 16548 

>16433 

0-17470 

0-15719 

0-17912 

0-051* 

„ protoxide of 

iron 

— 

— 

ir. 

— 

0-01035 


„ magnesia . 


— 



— 

0-00653 

trace* ► 

M potassa . 


— 

— 


— 

— 

Trace* - 

„ soda 



— 

— 


— 

0-053* 

Sulphate of jiotassa 


000268 

0-00270 

0-01365 

0-00371 

— 

— 

„ lime 


— 

— 

— 

— 

0-07417 

— 

Chloride of potassium 


• 0-00220 

0-00297 

0-00329 

0-00381 

0-13198 

— 

„ sodium 


0005G2 

0 00590 

0-00947 

0-00589 

3-08857 

0-041 

calcium «• . 


— 

— 

— 

— 

0-79415 

— 

„ magnesium 


— 

— 



— 

0*31171 

— 

„ lithium 


— 

— 

— 


0-00433 

— - 

. „ ammonium 




— 

— 

trace 

— 

Bromide of sodium 


— 

— 

— 

— 

0-01072 

— 

Iodide of sodium 


— 

— 

— 

— 

trace 

_ 

Phosphate of soda 


— 

f 

— 

— 

— 

0011 

Silica 


0-00182 

0-00178 

0-00160 

0*00248 

0-00100 

0025 

Alumina 


000112 

0-00119 

0-001 10 

0-00197 

trace 

0-028 

Sesquioxide of iron 


0-00364 

0-00425 

0-00518 

0-00530 

— 

trace 

Silicate of sesquioxide of iron 

— 

— 


— 

0-01502 

— 

Arsenic . * . 

Humates. crenates and 

apo- 

— 



— 

trace 

trace 

crenates 

Organic substance contain- 

0-00787 

0-00819 

0-00719 

0-01066 


— 

ing nitrogen . 

. 

— 


— 

— 

— 

0*017 

Nitrate of soda . 

• 

— • 

— 

0-00180 

— 

— 

— . . 

Total . 

Oxygen 

• Nitrogoi. ... 
Carbonic*acid 

• 

0-19043 

0-01868 

0*00822 

0-00415 

0-19131 

0-01562 

000577 

0-00580 

0*21828 

0-01903 

0-00609 

0-00827 

0-19101 

0-01762 

0-00771 

0-00589 

4*62795 

0-226 


* Bicarbonatea. 


(1) J. Phann. [3] XVII, 43; J. Pr, Chem” l 749 (in abstr.) ' 

(2) Rev, Scientif. Industr. XXXVIII, 21. 
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V Braconnot(l) found the water of the lake of GSrarmer in the weiu «nd* 
Vosges almost free from inorganic substances. — E. Marchand(2) 
found bromine and iodine in the drinking-water of Fecamp (see p. 183). 

For the determination of the remainder of the constituents, wc refer 
to the original. — Filhol(3) has endeavoured to prove that the sul- 
phurous constituent in the water of Bagnh'es-de-lMchon, and in 
the other sulphur-^ater of the Pyrenees, ra^fs as protosulbhide of 
sodium, accompanied by a small quan*i^ dfsulphuretted hydrogen, 
arising from the decomposition of th® former* under- the joint in- 
fluence of the ^ir, the water and the silica containctl in the latter. 

O. Henry(4) has examined the mineral walfcr of Cragisac (Dep. 
des Avcyron) j A, source haute (Richard) ; B, source basse (Richard) ; 
the ochry deposit contains al's§nic. The water of a mineral well 
in that neighbourhood, called du Frayssc(5) has been analyzed 
by O. Henry (C), and Poumaredc (D). ]31ondeau(6) attributes 
the effect of the watej^ of Cransac to sulphide of arsenic. The 
amount of (anhydrous) constituents is stated for 1000 parts ; 



In sreece and the East. — Landerer has made statements on 
some Oriental waters (for the most ^art only as to the general chemi- 
cal characters or the qualitative composition). Ilis statements refer to 
the mineral waters of IIermione(7), of the island of Zaute(8), ot the 
island of Chos(9), of Candia •, to Phiygiap and Syrian mineral waters, 
to the mineral waters of the Libanon and Autilibanon(l'b) ; to the 
water of the Galilean Sea, and of the thermal springs of Tibcx‘ias(Tl) j 

(1) J. Chim. Med. [3] VI, 65. 

(2) J. Pharm. [3] XVII, 356. 

(3) Compt. Rend. XXX, 735 ; Instit. 1850, 387 ; Soubeiran’s Report J. Pharm. [3] 
XVIII, 177; see Annual Report for 1849, 431. 

(4) J. Pharm. [3] XVII, 161 ; J. Pr. Chem. L, 126. For the composition of some 
waters not employed medicinally, we refer to Rivot, J. Pharm. [3] XVII, 162. 

(5) J. Chim. Med. [3] VI, 314. 

(6) Compt. Rend. XXXI, 313 ; Instit. 1850, 281. 

h) Arch. Pharm. [2] LXIV, 273. (8) Ibid. 275. 

(9) J. Pharm. [3] XVllI, 417. (10) Arch. Pharm. [3] LXIII, 151. 

(11) Arch. Pharm. [3] LXIII, 157. 
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to the water of a spring in Canaan(l) j and lastly to the water of the 
Acheron, Cocytus and Lethe (2). 

In North America. — C. T. Jackson(3), has examined the water of a 
hot spring (temp. 42°) issuing from a sandstone hill in the neigh- 
bourhood of the Great Salt Lake. He has found in 1 pint 44 grs. of 
fixed constituents, 1’280 carbonate of lime, 0'208 sesquioxide of iron 
with ^^a£cs of mangah^'se, 2’90V lime, 18’421 chorine, 15*344 soda, 
2*073 ihagnesia, 3*748 Sulphuric acidc(lo38 0*019). The water con- 
tains, moreover, somcc free carbonic acid, the quantity of which was 
not determined. < . * . 

The aci^l water of Oak Orchard (Alabama, New York) was exa- 
mined(4) by H. Erni (A) and W. Craw (B). — T. S. Hunt(5) has 
analyzed the mineral water of Caledomjt, in Canada, of the gas-spring 
(C), of the salt-^ipring (D), of the sulphur-spring (D), (which con- 
tains moreover a very small quantity of sulphuretted-hydrogen), and 
of the intermittent y/j)ring (F). — Compositioq^ in 1000 pai’ts of water : 


Spec. grav. 

A. 

1-00482 

B-. 

t 

f 

c. 

l-0fi02 

D. 

1-0058 

E. 

1-0037 

' F. 

1*0109 

Chloride of sodium . 



0-03G3 

6-9675 

6-4409 

3-8430 

12*2500 

potassium 

— 

— 

0-0309 

0-0296 

0-0230 

0-0305 

„ calcium 


— 

— 

— 

— 

0-2871 

ty magnesium . 

— 

— 

— 

— 

— 

1*0338 

Bromide of magnesium . 

— 

— 

— 

— 

— 

0-0238 

Iodide of imignesium 

— 

— 

— 

— 

— 

0-0021 

Bromide of sodium . 

^ 

— 

0-0151 

0-0170 

0-0100 

— 

Iodide of sodium 

— 



0-0005 

0-0015 

trace 

— 

Sulphate of pulassa*. 

O-lOGl 

00822 

0-0053 

0-0048 

— 

— 

„ soda 

0119G 

0-0945 

— 

— 

0-0183 

— 

,y lime 

M0Gr> 

l-llGl 

— 

— 

— 

— 

yy magnesia 

01592 

0-5305 

— 

— 

— 

— 

yy plot ox, of iron. 

04350 

0-4206 

— 

— 

— 



yr alumina (neu- 







tral) 

0-3702 

0-J232 

— 

— 




Carb. of soda . 

• 

— 

00486 

0-1762 

0-4558 

— 

„ . lime . 

— 

— 

0-1480 

0-1175 

0-2100 

0-1265 

yy magnesia • 

— 



0-5262 

0-5172 

0-2940 

0-8632 

yy protoxide of iron. 


■ 

trace 

trace 

trace 

trace 

„ man- 







ganese 

— 

— 

trace 

trace ^ 

— 


Alumina 

— 

— 

0-0044 

trace 

0-0027 

trace 

Silica .... 

0-0656 

0;0G84 

0-0310 

0-0425 

0 0840 

0-0225 

Chlorine .... 

trace 




. — 




Organic substance . 

trace 








Free sulphuric acid . 

2-0122 

2-0070 

— 

— 




Free carbonic acid . 

— 

— . 

0-3490 

0-2920 

0-1410 

0r50i4 

Total fixed constituents 

4-6750 

4-6848 

8-1265 

7*6392 

5-0818 

15-1409 


(1) Arch. Pharm. [3] LXIII, 160. 

(2) Repert. PBarm. [3] VI, 352. 

(3) From Proc. Boat. Soc. Nat. IJist., 1850, 224 in Sill. Am. J. [2] X, 134. 

(4) Sill. Am. J. [2] IX, 449. (5) Ibid. 266. 
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Metals and Alloys. PlatluK witli Platinum. — C. Bi'Oincis(l) 
has published the following ^ observations on plating metals with 
platinum. The combination of the’platinum with the metallic plate by 
means of solder is not practicable, partly because' the solder is with 
difficulty made to adhere ^t all places, and partly because it enters into 
the substance of the platinum. — In order to obtain a combination of 
platinum with silver which will stajid the action of the rolls, it simply 
requires a perfectly metalliif surface, £of which purpose the treatment 
of the silver ' plate with the scraping-iron suffices. — To plate brass 
and copper, two methods arc g,pplicablc : either to silver or gild 
the surface of the metal upon which the platinum is to be put, or to 
weld the platiiium-foil and the metal together by means of spongy 
platinum. In the latter case the mctallic,^ plate is first cleaned with 
sulphuric acid and scoured with fine sand j it;*is then densely covered 
with very finely-powdered, spongy platinum, by means of a sieve, and 
upon this from 2 to 5 foils of platinum arc laid, according to the 
thickness of the plating desired. The uppermost foil must project 
over the others and over the metal, and must be bent over the rim of 
the latter. The whole is finally surrounded with a thin and (to 
prevent adhesion) unclcancd coppeci sheet, solely for the purpose of 
keeping all impurities off the layers which are to be united ; the 
parcel is then made red hot and passed through the rolls. The 
process of heating must be repeated several times during the process 
of rolling out ; but already after the firsf heating the copper sheeting 
' becomes supei-fluous and may be removed. 

Sheets plated in the above manner, resist, the action of strong 
acids, even when the coating of pldfcinum possesses a thickness of 
only -g-rffTTo inch. By repeated ignition the coating gradually 

scales off ; since this is mainly caused by the penetration of the base 
metal, such sheets as are plated on both sides, or whose substratum 
consists of silver, resist longer. — -The plating with platinqm is ^there- 
fore less applicable for vessels used for ignition, than for evaporating- 
dishes, &c., or for galvanic apparatus, cspecmlly those of large 
dimensions. 
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(1) Dingl, Pol. J. CXVI, 283. 
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Separation of Gold from Arsenic-residues. — According to a 
communication of Th. Richter(l), some experiments made by 
Plattner at Freiberg confirm the observations of Duflos (quoted in 
last year’s Eeport, p. 442) on the separation of gold from the arsenic- 
residues of llcichenstein, by means of chlorine-water. Plattner — 
to whom the priority this method is given — js said to have thus 
obtained from Vo- to an -ounce ofl gold from a hundred-weight 
(therefore double thu quantity obtained by Duflos), by means of an 
apparatus fitted up like the extracting-tubs used in Augustin’s 
method for; the separation of silver. 

Volatilization of Gold and Silver during tbe Process of Roasting. — ^ 
Experiments made by W. Fuchs(2) ion the parting of silver and 
copper in the moi^st way, have afforded him an opportunity of making 
an observation on the deportment of gold and silver on roasting the 
products which contain those metais. On exposing to a red heat 
(for the purpose of disintegration) black copper, containing arsenic 
and antimony, a considerable loss was sustained ; also in the ■ 
first period of roasting the black copptr-schlich this loss was not 
inconsidfcrable ; it decreased, however, gradually, and disappeared en- 
tirely when the oxydation of the schlich was completed. Black copper, 
roasted and exhausted by sulphuric acid, sustained by repeated 
roastings an appreciable loss of gold and silver, only when the 
mass was previously mixed with some charcoal-powder. Copper-matt 
showed a perfectly analogous deportment ) it did not sustain a loss of 
the noble metals by the actual process of roasting, but only when 
charcoal was added after the oxydation of the metallic sulphides was 
effected. Fuchs concludes, that the volatilization of the gold and 
silver on roasting was solely effected by the agency of volatile 
metals, and by no means by sulphur, sulphides or metallic 
oxides; he says, the conclusions , drawn by Malaguti and Dur ocher 
from experiments on this subject (Annual Report for 1849, III, 
p. 440) are certainly erroneous. — In the experiments mentioned, 
the proportion of gold to', silver in the residues of the ignition and 
roasting processes remained always unchanged, however great the 
decjtease in their total amount was. 

Rxtraction of Silver from its Ores. — On subjecting that portion of 
these residues which* was insoluble in sulphuric acid to a trial- 
amalgamation, Fuchs obtained an amalgam containing copper, silver 
and gold, which, when ignited under the bell-jar, left on the plates a 
spongy dendritic mass of a remarkably , unequal appearance. It 
exhihated the colour of copper in the interior and below, and was only 
on the prominent parts covered with silver. 


(1) J. Pr. Chem. LI, 151 ; Dingl. Pol. J. CXVIIl, 421. 

(2) Wien. Acad. Ber. October, 1850, 270. 
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J. Pcrcy(l) tried the following agents for the purpose of extracting Extraction 
the (auriferous) silver from roasted South American ores imported into 
England: hyposulphite of soda^ chlorine-water, with addition of <>«»• 
chloride of sodium (or potassium), solution of bleaching-powder, and 
subsequent treatment with hyposulphite of soda, and lastly sesqui- 
chlbride of iron. Percy found, as the*general Result, that sc^uichlo- 
ridc of iron extracts pure silver, th^ oth«.r agents aurifei‘Oits, in 
considerable quantities ; that, however, •in thp .most successful in- 
stance, 13'5 per cent of the contents of noble metals in the roqpted 
ores are left in* the residue ; besides, that the aotion of hjjposulphite 
of soda is materially weakened when the coarsely-powdered ore is 
finely triturated. He suggfsts especially bleaching-powder and 
chlorine (-water) for the conversion of the silvci; into chloride of 
silver, and thinks that hyposulphite of soda may be replaced with 
advantage by hyposulphite of limft. Respecting cthe details of these 
experiments, we refer to*the original pape^. 

The instigation of Malaguti and Durochcr (mentioned in last 
yeai'^s Report, p. 440), on tljc occurrence and extraction of silver, has 
now been communicated more in detafl(2). • 

Respecting the methoeV of extracting silver in the moist way, men- 
tioned iu the Annual Rcpoii for 1847 and 1848, II, p. 277), which is 
based on the solubility of chloride of sdver in a solution of chloride 
of sodium, we have to observe, that it was not discovered by 
Ziervogcl, who only improved it, but by Augu8tin(3). Experi- 
ments on this point, recently made by Patera(4), have led to a very 
satisfactory result. • 

Removing of suver-stains — In order to remove silver-stains on 
the skin, or the writing with solution of nitrate of silver on textile 
fabrics, Briegcr(5) recommends to wet the stain first with tiuctiu’e 
of iodine, and then»with dilute solution 6f potassa, and afterwards to 
wash it with water. Neither the solution of iodide of potassium, nor 
that of cyanide of potassium, are said to equal this njethod in point 
of speedy action. 

Distuiatlon of Mercury. — Violcttc(G^ recommends overheated 
steam for the distillation of mercury, especially of silver-amalgg,m, 
in silver smelting-houses j inasmuch as this method is less inju- 

..w. ^ 

(1) Phil. Mag. [3] XXXVI, 1 ; Dingl. Pol. J. CXV, 281 ; J. Pr. Chern. L, 320. 

{2y Ann. Min. [4] XVll, 3, 245, 461 (in the latter place especially on the amalga- 
mation ; see Annual Report for 1849, III, 441) Laur. and Gerh.'C. R. 1851, 44 (in 
abstr.) 

(3) An extensive description of the raanipulations in the application ef this iflethod 
to mining and smelting products in Dingl. Pol. J. CXYI, 147, and in the work: 

Die Augustin^sche Silbcrextraction in ihrer Anwendung aiif If iittenproducte und Erze, 
von Aug. Griitzner, Braunschweig, 1851. 

(4) Wien. Acad. Ber. July, 1850, 139. 

(5) Jahrb. Pr. Pharm. XX, 90. 

(6) Compt. Rend. XXXI, 546; J. Pr. Chem. LI, 313. 
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t.ead. rious to healthy and causes a considerable saving of fuel and of 
mercurv;' 

LeiiA. — Schncdermann(l) proposes as a cheap method for working 
up the waste sulphate of lead of calico-print works, &c., into metallic 
lead, to mix it, air-dried, with 67 per 'cent of chalk, 12 to 16 per cent 
of charcoal, and 37 p6r cent ot fluorspar, and to fuse the mixture' in 
a fumaCb. The chalk pioduces, on the one han'H, carbonate of lead 
which is 'then rcduc^ by ' the charcoal ; and, on the other hand, 
sulphate of lime with which the fluorspar forms a sufficiently fusible 

zinc. — On the amount of arsenic in commercial zinc, comp. p. 218. 

E. Schmidt(2) found in roasted calvmine A of Moresnet, B and C 
of Walken ract : 


• 

A. 

B. 

C. 

Oxide of zCnc, free . 

lG-4 

27*10 

50*00 

„ „ comiiined with silica 

5G*jP’ 

13*16 

7*02 

Silica ...... 

21*2 

6*48 

2*64 

Sesquioxide of iron 

5*8 

53*40 

32*94 

Proto-sesquioxide of nfonganese . 
Protoxide of lead and loss 

99*8 

100*14 

6*48 

0*92 

100*00. 


Cadmium. — llusscl and Wool rich (3)* recommend cadmium for a 
galvanic coating, especially against rusting by sca-water. ' 

Iron. — Langlois(4) analyzed cast-ii’on made in ArS-sur-Moselle 
(Dep. dc la Moselle) from ores occurring in that neighbourhood (A), 
mixed with iron ore from Aumetz (B), and smelted with a 

mixture of coke and charcoal by means of the hot blast. He found 
it to contain ; iron, 9 1" 158 per cent j carbon, 2‘056 ; silica, 3*266 ; 
phosphorus, 0*520, and a trace of sulphur. It is very firth, and 
especially applicable for railway-chairs. — The ojjes mentioned, and 
a third kind from Chatcl, in the valley of Monveaux (C), yielded : 




A. 


B. 

C. 


— 



* 


Sort 1. 

2. 

3. 



Sesquioxide of iron . 

. 54 

54 

51 

68 

33 

Protoxide of iron 

. — 

— 

— 

— 

12 

Silica 

. 20 

15 

, 4 

20 

30 

Alumina . 

. 8 

5 

3 

1 

7 

Carbonate of lime 

. " . 3 

11 

28 

2 

6 

,> magnesia 

1 

1 

1 

— 

1 

Water 

. 14 

14 

13 

9 

11 


100 

100 

100 

100 

100. 


(1) Polyt. Centr. 185(J, 8 ; Dingl. Pol. J. CXV, 440; Rev. Scientif. Industr. XXXIX,. 
193. 

(2) J. Pr. Chem. LI, 260. 

(3) From Repert. Pat. Invent. 1850, 163 in Dingl. PoL J. CXVI, 217. 

(4) Instit. 1850, 131. 
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On the amount of nitrogen in cast-iron, compare the investigations iron 
of Buchner, Sen., and R. F. Marchand, discussed p. 321. Inci- 
dentally to this investigation, Marchand analyzed 4;he residue left, 
after dissolving white cast-iron in hydrochloric acid. When heated 
to 400^, it was converted into a white mass, whilst much fetid oil 
escaped : the former, fused with sodrf, was fo^and to contain 76*72 
per cent of silica, 17*96 of prqjoxidc o^ irou, 1*96 of sesquw»xide of 
manganese, 0*2 of alumina, 0*12 of liine,*soniejalJcali and^soTda. 

Information on the smelting of magnetic iron-or^i in Pennsylvania, 
in a statistical l^oint of view, lias been given by Fj^ii*bairn(l). 

steel. — Iliepc(3) has taken out a patent in England for a 
method employed for some tii^e in Germany, viz. : to refine steel in 
the ‘puddling furnace. For the description of the manipulations, see 
the original. • * 

WroiigTht-iroii. — In wrOught-ir»n of Kbngisbriyin, which was both 
cold- and hot-short, Rul7dch(3) found : irdVi, 96*89 j)cr cent; nickel, 

1*53 ; cobalt, 0*63 ; carbon, 0*19. It was perfectly free from copper, 
arsenic, phosphorus, sulphui> and Silica.# • 

Copper. — Pomeroi(4) has taken oift a patent for coppering objects 
of wrouglit-iron by immersing them into melted copper, and Broo- 
man(5), for the galvanic copperifig of types and stereotype-plates. 

In a paper on phosphoretted copper {which has partly been noticed 
in last yearns Report, p. 239)* J. Percy(O) mentions some observa- 
tions made by Ca])t. James on the dc])ortmejit of that substance in 
sea-water. Of 10 different kinds of copper-sheets, which had been 
lying in sea-water for, nine months, the jdiosphorettcd copper was 
the only one which did not sustain a loss in weight ; it had simply 
acquired a slight green coating, whilst the other samples lost as much 
as 3 grains per square inch. 

In 2 sorts of nails for ship-shec^ng, the one of which (a) was 
found by experience to be attacked by sea-water, whilst the other (b) 
had resisted even the protracted action of it, Percy found : 

Copper. Zinc. Lead. Tiji. 

a . . 52-73 41-18 4-7» — 

b . . 62-62 24-64 8-69 2-64 • 

6. Reich(7) also confirms the experiments on malleable brass 
(Annual Report for 1849, III, 446). • A specimen made of 33 parts 
of copper, and 25 parts of zinc (of Silesia), was, however, malleable at 

(1) Chem. Gaz. 1850, 293. 

(2) .Dingl. Pol. J. CXVIll, 207, from Rep. of Pat. Invent. 1850, 222. 

- (3) Ann. Ch. Pharm. LXXIV, 360 ; Dingl. Pol. J. CXVII, 395 ; compare Annual 
Report for 1849, III, 437. 

(4) From Lond. Journ. of Arts, Oct. 1850, 166, in Dingl. Pdl. J. CXVIII, 116. 

. (5) From Lond. Journ. of Arts, Oct. 1850, 179, in Dingl. Pol. J. CXVIII, 118, 

(6) Cbem. Gaz. 1850, 1 ; Arch. Pharm. [2] LXIV, 180. 

(7) Arch. Pharm. [2] LXI, 266. 
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Copper, a red heat only ; at a white heat, it became brittle (does it not melt 
at a really white heat?) : it contained, on analysis, '58-16 per cent of 
copper, and 41-84' per cent of zinc. The presence of iron and lead 
are said to have a very injurious effect on the malleability. 

Donovan(l) obtained the following result on analyzing antique 
bronzes found near Dbwris (King’s County), viz.: a piece of- a 
** celt’* (-'.), and of a drinlfing-hom (b)j 

‘ ‘ . Coppei^. Tin."- Lead. Carbon and Sulphur, 
a 85-83 13-11 ' 1-14 0-15 

b 79-.34 10-87 9-11 — • 

Salv6ta't(2) communicated the analyses of two bronze rings found 
in a Gallic-lloman grave near Dieppe^^ the date of which has been 
fixed for the second half of the fourth century : 1. outside blackish, 
brittle, with a greyish fracture ; 2. outside lighter, less brittle, with 
a slightly-yellow fragturc. lie fourd in : 

Tin. Coppeh Lead. 2tmc. Loss. 

1. 23.52 75.55 0-47 0 0-46 

2. 15-73 79-93 3*50 0 0-84 


Salts. Potashes. — II. 'Wurtz(3) attempted to produce chloride oY 
potassium and potashes from the green sand o*f New Jersey. He says, 
that he obtained the whole amount of potassa in the form of chloride 
of potassiiun, by ignithig the sand with chloride of calcium, and 
extracting the ignited mass ; the application of sulphuric acid and 
sulphates did not lead to a satisfactory result. * 

hofia. — According to Abich(4), tlic crude soda corning from the 
plain of the Araxos is obtained by the combustion of some particular 
sjrecies of Sulsoki. When ignited, it loses 2-5 to 3 per Cc-nt in 
weight ; and when extracted with^ water, it leaves a residue of from 30 
to 31 ])er cent. The aqueous solution yields, of crystallized carbonate 
of soda, nearly 100 ])cr cent by rveight of the crude soda used, and 
contains very little sulphate of soda, somewhat more caustic soda, in 
addition to a considerable quantity of potassa, combined partly with 
carbonic acid, partly wdth chlorine. 

Soft Soajt. — Gentcle(5) found, by experiments on the large scale, 
that in the manufacture of soft soap part of the potashes may be 
replaced by the far cheaper soda. A ley containing, for 4 parts of 
caustic potassa, 1 part of caustic soda, produced with hemp-oil 
(with addition of some tallow and oleic acid) a soft soap of good 
quality, and at the same time a larger quantity, than one containing 

(1) Chem. Gaz. 1850, 1*76. 

(2) Ann. Ch. Phvs. [3] XXX, 361 ; J. Pr. Cbem. Lll, 63. 

(3) Sill. Am. J. [2] X, 329. (4) Petersb. Acad. Bull. VIII, 333. 

(5) IMngl. Pol. J. CXVll, 369. 
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potassa alone. He observes also, that a certain amount of chloride of 
sodium in the soda prevents the clarifying of the soap. 

Yellow Prussiatc of PotaHsa. — Gentele(l) gives "likewise instruc- 
tions for an improved method qjf extracting the cakes, and preparing 
crude salt from the liquor in the manufacture of yellow prussiate of 
potassa. ^ 

Gunpowder from Yellow Pr«ssiate o# PoflN.ssa. — Augend^(3) re- 
commends a mixture of 1 part of crjUallized •yellow. f)russiatc of 
potassa, 2 par^s of chlorate oJ[‘ potassa, and 2 parts^of white sugar, to 
be used as gunpowder. This product is said# not to explode by 
friction between two polished bodies, nor by the stroke of metal on 
wood, but by the stroke of mfctal upon metal, and to inflame with 
facility in contact with red-hot or burning substances; it burns 
then with a larger flame than the ordinary guiqtbwder, and leaves 
but little ^residue. Its action is •said to be veiy stable (because it 
consists of ingredients of a constant composition), and to be uniform 
in the granulated and in the po\\;dcred state. Farther advantages, 
according to Augendre, ar<?: its stabilhy in tlic air; saving of time, 
inasmuch as it does not require to be so intimately mixed as tommon 
gunpowder: inconsequence of this, greater safety, because only the 
pounded ingredients need kept in store, and they can be mixed ac- 
cording to the demand — an operation which is performed in a very 
short time. The disadvantages of the new gunpowder are : its oxy- 
dizing action on iron gun-barrels, which rcskacts its application to 
bronze-barrels and hollow projectiles; next, tlic rather too rapid 
inflammability which, although less than that of other exploding 
mixtures of chlorate of potassay is still greater tlian that of the 
ordinary gunpowder (and, finally, perhaps also the much higher 
price). 

Sulphate of Alumina. — Wildcnst jin(3) has examined a sulphate 
of alumina of commerce. It formed a white, moist, indistinctly- 
crystallinc mass, lumpy, and of a slightly-sulphurous odour, yielding 
xyith water a clear, but very acid solution. The analysis of this 
product gave : sulphate of alumina, 24'?6 ; sulphate of protoxide of 
iron, 11*10; free sulphuric acid, G’76; sulphurous acid and prot- 
oxide of manganese, a trace; and farther, 57*35 percent of water 
(determined by ignition with protoxide of lead). 

Hydraulic lAme. — Villeneuve(4), by his observations on hydraulic 
lime, feels inclined to entertain the opinion, that the hydraulic pro- 
perties are not solely to be ascribed to the silica, but generally to all 


Yellow 
prussiate 
of potassa. 


(1) Dingl. Pol. J. CXVIT, 414. 

(2) Compt. Rend. XXX, 179; Instit. 1850, 58; from Moniteur Industr. in Dingl. 
Pol. J. CXV, 379 ; Chem. Gaz. 1850, 198. 

(3) J. Pr. Chem. LI, 438. 

(4) Compt. Rend. XXXI, 55 ; Instit., 1850, 225. 
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Sulphite of electro-negative bodies which form insoluble compounds with lime, 
especially to carbonic acid. We defer the critique of this view, and of 
the practical apiilication based on it, until the appearance of the 
detailed account announced by Villcijjpuvc. 

Buipiiite of Le-iu. — Scoffren(l) recommends sulphite of lead for 
paint, iif place of white lead, wil:h the especial view of working up this 
secondafy product of his'’^nctl>od for refining sugar. 

Siiprar of Lead. — Sehnedcrm{inn(2) gives a process for the pre- 
paration of sugar -of lead from pyroligneous acid, which differs from 
the ordinary nn'thod, especially with respect to the purifying of the 
acid. The rectified pyroligneous acid is exj)Osed to the air for twenty- 
four hours with an excess of quicklinc, stirring it repfeatedly, in 
order to forward the sc])aration of the empyreumatic substances. 
The clearly-deeanttd, dark brown solution of acetate of lime is then 
heated to boiling, find mixed with a solution of chloride of lime, 
until this ceases to decolorize, when the ycMowish-brown solution is 
eva]>orated to diyn('ss. The deepmposition of the residue (vyhich- 
thcrefore does not apj)c“ar to be roasted) with sulphuric acid, is then': 
proceeded with ; this is said to furnish an acetic acid but slightly 
coloured : it is sc])arated from the sulphate of lime by distillation 
or decantation, and saturated with protoxide of lead (litharge). The 
amount of hydrochloric acid (from the chloride of lime), and of 
sul|)hurous acid and gypsum contained' in the acetic acid, cause a 
slight loss of ju’otoxide of lead which is thus precipitated. The 
evaporated solution yields yellowish crystals of sugar of lead, 
which are applicable for many purposes,, and for more when rccrys- 
tallized ; their only impurity consists of some chloride of lead. 


Manufacture of Glass anil Pottery. Miiialt. — R. Ludwig(3) 
has publislicd an elaborate treatise on the properties of smalt, in 
which he has united his own rich, and practically, very important 
results with those already , known. In the first chapter, he treats 
on the ])hysical propci-ties, viz. : colour, gi’aiu, refracting power, 
cap^acity of heat, spec, gray., and hardness. The second chapter is 
devoted to the chemical properties, especially the composition, the 
essential and unessential constituents, the influence of the alkaline 
and earthy bases, and of the heavy metallic oxides on colour, and to 
the deportment towards water. — In this chapter Ludwig proposes, 
amongst others, the question : What is the cause of the blue colour 


(1) Chem. Gaz. 1850, ‘368 ; Diiigl. Pol. J. CXVIII, 157. 

(2) Polyt. Centr. 1850, 8 ; Dingl. Pol. J. CXV, 438 ; Arch. Phana. [2] LXIV, 64, 

(3) J. Pr. Chem. LI, 129; Dingl. Pol. J. CXIX, 443 ; Rev. Soientif, Industr., he- 
cettes et Arts, 1851, 65. 
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produced in smalt by protoxide of cobalt (CoO), the salts of which 
(even the silicate, CoO, SiO^) otherwise possess a red hue. A series 
of synthetical results on the one hand, and a nuiybcr of analyses, 
executed by himself, of various kinds of smalt and of zaffcr on the 
other hand, led him to the conclusion, that the colouring sub- 
staMCc of smalt is potassio-silicate^of^protoxide*of cobalt, CoQ, 2 Si 03 
-h KO, 2 SiO^, in w4iich the oxygen of the acid is to that in the bases 
in the proportion of 6 : 1. — ^Thc thiill^ chapter, finally,^ enters into 
more detailed considerations on the pr<fpertics*re*quired'in the smalt 
of commerce, ^nd the mode*of testing them cmprrically. We must 
refer to the original respecting the numerous details whidi our want 
of space prevents us from quoting. — Tomlinson(l) has ])ublished 
a description of the manufacture of smalt in the works of the 
Erzgebirge. 

Ruby-Glass. — Volcker(2) fouind in an antique ruby-glass (from 
a Roman mosaic floor# at Cirencester) ©xide of lead, lime, silica, 
alumina, with sesquioxide of iron and j)rotoxid(‘ of copper. He 
concludes from this, in ageordartee \vith former authoi-s, that the 
ancients understood the way of coloiiwiig glass by nn'ans of yrofoxidc 
of copper, and that they took advantage of the reducing action of 
protoxide of iron to effect this end.^^ 

Porcelain. — Salvetat and Ebclnicn(3) have carried out an 
investigation of the vario¥*i--*‘products of the manufacture of por- 
celain at King-tc-tching, in Kiang-si (the Staffordshire of the 
Chinese). Their results arc very interesting* as regards the history 
of the industry ; we arc however prevented, by w ani of space, from 
giving a detailed account of tlicni ; they led to the conclusion, that 
the Chinese manufjieturc of porcelain corresponds entirely with the 
European as regards raw materials, preparation of the mass, and 
glazing of the goods ; the Chinese porcelain is, however, more easily 
fqijible, than the French at least, anft especially that of Sevres. 


Aerricuitural Chemistry. Manure. — boubeiran^s investiga- 
tions on humus (comp. p. 413) have afforded him an opportuiiii’y of 
treating of manures in the second clnqitcr of his incinoir(4<) and on the 
theory of their application. We think ourselves justified in passing 
over the analyses he published of some French manures (viz. : poud- 
rette of Montfaucon, stable manure of a farm, and commercial 


(1) Pharra. J. Trans. X, 503. 

(2) Chem. Gaz. 1850, 121. $ 

(3) Ann. Ch. Phys. [3] XXXI, 257 ; J. Pr. Chem. LII, 487. 

(4) J. Pharra. [3] XVllT, 5; J. Pi. Chem. L, 415; Ding. Pol. J. CXVII, 372; 
Insth. 1850, 130 (in abstr.) 
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Manure, mauttrc made from the blood and flesh of horses) as having solely a 
local interest ; and proceed, therefore, at once to the more general 
propositions maintained by Soubeiran. According to his views, 
a loss is sustaineb. in the usual nitrogen-determinations of manures, 
arising from the action of the carbonate of lime on the ammoniacal 
salts during the px’ocpss of drying. The mere knowledge of fhe 
amount of nitrogen in manures is insufficient, if , it be unknown how 
much ofl’it belongs to tlfc soluble amMonia-salts, how much to the 
ammoniacal' phosphate of magnesia, and bow much to the organic 
matter. For this Veason, and because manure contairs, in addition 
to the nitrogenous mgredients, others equally effective, Soubeiran 
concludes farther, that the amount of nitrogen cannot be taken as 
a measure of the agronomic value of ilianurc, as has been assumed 
by Boussingault and Payen. Generally speaking, every thcoiy 
is objectionable w'uich ascribes the efficacy of manure exclusively 
to one or the other* category of ingredients the value, on the con- 
trary, is to be estimated by the sinndtancous presence and coin- 
biijicd action of all tliose constituents which exercise a decided 
influence on vegetation. The' ])cst manure is, therefore, that which 
contains,'' simultaneously : ammonia-salts, nitrogenous substances suit- 
able for the gradual formation of Hinmfmra, ready-formed humus, 
vegetable tissue ' in a state of decom])ositiftn, and sohiblc (earthy or 
alkaline) salts. — The preference of stable, ‘^ver other manures 
is, therefore, self-evident. 

A contribution to ouiP present knowledge on the action of manure, 
and of the organic constituents of soil, has been given by Magnus(l) 
ill the following experiments. Barley-corns were equally well 
developed, (with stalks of about 15 inches in height, and ears), 
when sown in a soil prepared for the cultivation of barley, no matter 
whether this soil was used unchanged, or charred (ignited), or burned 
(ignited in oxygen). It appear*, thcrefoi’e, as Magnus concludes, 
that the organic remains in (not ncwly-maiiurcd) soil exert scardRy 
an apjireciablc influence. Moreover, barley was sown in earth in 
these three states ; the different lots were then placed under a closi^ 
bell- jar, and there jirovided'bvith air free from ammonia, and with 
distilled water free from carbonic acid. The sample with burned 
soil was placed on a vessel of freshly-manured garden soil, which 
was not used in the two other '‘samples ; whilst the two latter pro- 
duced stalks without cars, of only 7 or 11 inches in length, the 
former produced stalks of from 24 to 28 inches with ears and grains. 
The manure exerts consequently a fertilizing influence, as Magnus 
farther concludes, even without immediate contact with the sod, and 
therefore only by its organic constituents. 

(1) Bcrl, Acad. Bor. 1850, 59: J. Pr. Chem. L, 65; Instil. 1850, 245; Chem. Gaz. 
1850, 261. 
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By a synopsis of observations, partly his own, partly those of 
others, on the relation of the nitrogen in manure to that of the 
crop, John(l) attempts to prove that -an increase of the nitrogen 
in manure always produces an increase of the absolute amount of 
nitrogen in the crop ; that, however, notwithstanding, the percentage 
ofgiitrogen frequently appears to be dbninishc^. John also embraces 
this opportunity of deducing from the same experiments, the danger 
and imperfection of the ash-tlfeory/^ •Thc^)riginal not beiffg at our 
disposal, we are unable to enter into ^ more •eyeful examination of 
these views. • • • 

Starting from the view that in the disinfection! of cxcrenjcnts which 
arc to be used as manure, not only the disagreeable and obnoxious 
exhalations should be removCTl,.but also the ammonia fixed and the 
phosphates retained in a form capable of being assimilated by the 
plants, Calloud(2) finds that the methods hiClierto proposed do 
not satisfy either the oi^ or the other of ^these Conditions, or are too 
expensive for application. lie is of opinion that the mother-liquor 
of salt-works can be used with great advantage and most perfectly 
for disinfection. * . * 

G. llcich(3) communjeates some experiments on the preparation 
of excrements for manure, .and .likewise his views on the action of 
manure : they contain, however, diily such information as is known 
already. 

J. Th. Way (4) has made farther communications (sec last yearns 
Report, p. 462) on various kinds of refuse?, ai)pUcab^|f as manure. 
They comprise : ofial of seal-skin and horsc-liair, the waste of 
feathers, of wool-stores and tan-yards, shavings of*horn, and dried 
flesh (with bones) of cattle, imported from Buenos Ayres, the 
amount of moisture and nitrogen in which has been determined; 
moreover, elaborate analyses of stable-manure and of the contents 
of sewers in London. For the details we refer to the original 
paper. 

Sediment of tbe Kile. — Lajoncherc(5) has examined a sample of 
mud of the Nile(a). It consisted of irregular lumps, which could 
easily be reduced tp a finely-divided® powder of a distinct saline 
taste, and which was fatty to the touch ; it was mixed with glittering 
grains. This sample had a spec. grav. of 2*5. — Another specimen(b) 
examined by Payen and Poinsot^G) contained particles of mica, 
and produced with water a somewhat plastic mass. The analyses 
gave the following results : 


(1) J. Pr. Chem. L, 57. 

(20 J. Pharm, [3] XVII, 28. 

(3) Arch. Pharra. [2] LXII, 36. 

(4) Journ. Iloyal Agricult. Soc. Vol. XI, Part II, page 764. 

(5) J. Pharm, XVII, 46 ; J. Pr. Chem. L, 201 ; Phil. Mag. [3] XXXVI, 325. 

(6) Ibid. 
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- 

b. 


f Water . . - 

4*75 

Water 

Organic s^bstlnce J 

. 

3-25 

Soluble 

1 Organic matter . 

4-85 

soluble . 

0-35 

in water. 

1 Alkaline chlorides 

0*65 

in water t 

insoluble 

4-46 


\ Silica 

005 

Alkaline chlorides 

, , 

0-07 


^ Sesqnioxide of Von 

4 

Carbonate of lime 

• • 

6-33 

Solubld 

11-90 

„ nmgnesia 

4*09 

in hydroc. 

1 Alumina . • ^ 

21-65 

^^gnesia 


chloric 

Carbonate of lime * . 

‘ 3-85 

Lime . 


2*86 

acid. ^ 

[ ' - „ ' magnesia 

2-05 

Sulphate of lime . 


0*37 




Sesquioxide of iron 

4 . • 

13*18 

Residue, j 

[ Silica . * 4 , * 

46-55 

Alumina 


10-77 

t*Alumina . . . ' 

3-70 

Silica . 


54*27 



99*90 

. V 


100*00 


Warping- — In English agriculture, &c., a method for improving the 
soil has been in ustf for some time, to which the name Warping is 
given ; it consists in>. inundating the land fij>m a neighbouring jriver 
during the tide, laying it* again dry during low water, and thus 
covering it with a layer of mud.,v By this imitation of the inun- 
dation?.? of the Nile, each tidc^ leaves Varying quantities of mud 
behind, generally about the thickness of 0*1 of an inch. By repeat- 
ing this process, as much as 3 feet (on an average, however, 18 inches) 
of mud are carried on the land, which thus obtains a very lasting 
addition to, or a renewal of, its fertility 

Th. J. Hcrapath(l) has studied this method of manuring with 
mud, by coimiarative chemical analyses of the soil, of the water, of 
the mud itseii, and of the ashes of the plants grown upon the soil 
thus manured. * 


Grains in a gallon. 





1. 1 

2. 

! Chloride of calcium .... 

1 ,, magnesium^’ 

1 „ sodium . . . 

Soluble 7 % Potassuim . . 

< Nitrate of magnesia and lime 
por 1 n. i Crenate and apocrcuate of ditto 

r Extractive matter*’ . . . 

[ Sulphate of magnesia .... 

\ ' „ soda ..... 

j Carbonate of lime , , 

1 ,f magnesia 

i Sulphate of lime .... 

Insoluble . . . . 

< Alumina* 

portion. 1 Phosphate of sesquioxide of iron* 

r Organic matter ..... 

f Silica* 

\ Very minutely divided particles of sand* 

trace 

0-592 

3-7C0 

0- 096 
trace 

1- 840 
0-202 
0-848 
1*680 
8*240 
1*840 
0*304 
1*728 
1*328 
trace I 
0*320 1 
1*200 
1*920 

0*499 

4*002 

0*107 

trace 

2-001 

0-261 

0-712 

1*321 

7*961 

1*550 

0*240 

2*990 

trace 

0*411 

2*206 

Total of contents, in the filtered water . 

25*898 1 

1 24-261 

Amount of mud . . . . * . i 

233-38 J 

1 23-72 


The substances marked * are so minutely divided that they pass through the filter. . 
(1) Journ. Royals Agile. Soc. Engl, Vol. XI, Part I, 93. 
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The preceding table contains the composition of the water (per Warping, 
gallon)* of the river Trent — ^viz. : No. 1 in the state as it goes on the 
landj and No. 2 as it runs off, after the ‘operation i^completed. 

From this it is apparent that the water deposited 209'66 gms. 
of mud per gallon, or 85 cwt. per acre, by 1 foot depth of the water. 

— ^ext follows the examination of the mud : No, 1, filtered off from 
the water No. 1 in the laboratory, dry ; No. 2, deposit^ in the 
river Humber near its estua^, in tBc^ natural state ; Jfo. 3 of a 
middling quality, origin not specified, diy; Nd. sterile sandy soil, 
previous to the application bf the mud ; No. 5, sandy soil, manux'ed 
15 years ago with 11 inches of mud; both air-dried. The analyses 
gave in 100 parts : 


• 

n 

2 . 

3. • 

• 

4 . 

5 . 

Water 


47^9 

• 

1*06 

2*00 

Organic matter .... 

7*00 

5*94 

6-93 

2*20 

7 * G 1 

Chloride of calciiHn . 

• — 

— 

N 



„ magnesium f 

— i 


0*10 



„ sodium 

,, potassium ^ 

♦ 

1-66 j 

0*014 

0*16 

Sulphate of soda , , 

— 

1 

0*31 

1 


„ magnesia •. ’ . 


/ 

0*18 y 



„ lime 

trace 

trace 

0*10 1 

trace 

trace 

Carbonate of magnesia 

1*52 

2*(>0 

0*31 1 

trace 

0*29 

„ lime 

9*77 

5*59 

8*18 ; 

trace 

0‘46 

Potassa and soda 

0*08 

0*18 1 

047 i 

trace 

0*17 

Magnesia ..... 

2*68 

1-69 

2*00 

trace 

0*26 

Lime ..... 

090 

0*59 

0 - G 8 

V*ace 

014 

Sesqiiioxide of iron 

4*46 

6 - 63 * 

505 

0*28 

117 

uiaiiganese 

trace 

trace 

trace 

trace 

trace 

Alumina ..... 

4*49 

— 

8*18 

0*39 

0*41 

Phosphate of sesquioxide of iron j 

0*09 

0*58 

1*04 

trace 

0*28 

Silica 

1 68-78 

— 

9*06 

0*14 i 

2*77 

Sand 

29*15 , 

55*87 

93*87 

83*57 

Stones 1 

A: '\XTZa. 

1 - 

: 

— ■ 

i 

2*04 1 

1*40 


With alumina. 


The composition of the mineral const^uents of the crop, &nd their 
special relation to the application of the mud as manure, is givgn 
below, under the analyses of ashes. From the above datsi; as 
well as from the spec. grav. and tjbe amount of moisture of the 
mud in its natural state, Hcrapath calculates the amount of the 
individual ingredients of the mud in 18 inches of mud per acre, 
and compares with it the amount of the ingredients of the ashes in 
the crop produced on thd same space. From these calculations we 
learn, for instance, that the quantity of phosphoric acid carjic^T on ' 
the, field in the mud amounts to upwards of 17,000 lbs., whilst a 
crop of wheat abstracted only 53 lbs. ; that, fjfrther, the alkalies in 
the mud amount to 10,150 lbs., and those in the wheat crop to 
13 lbs. only — numbers which prove sufficiently the enormous fer- 
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tilizing effect of this river-mud. From a comparison of the analyses 
of the two soils, the same conclusion is deduced. . * 

(Soils. — It is well known that arable soil is capable of abstract- 
ing and of retaining various substances from their- solutions, 
when brought into contact with them. Th. Way(l) has now 
attempted to ascertain, by an - extensive series of observations with 
the salts and the organic substances occurring in manure, what 
quantities are thus absorbed, by certain kinds of soil . (selected from 
English farms). ' ' ' 

Russian BiacU 'Karth. — The examination » of the Itussian black 
earth, the so-called Tschernosem, has been executed by Petzholdt(2), 
with 3 different samples from the C^ouvernement Tamboio. These 
samples were derived as follows : No*. 1 from manured arable land ; 
No. 3 from meadow land, never before manured, and taken from a 
low stratum, not accessible to the roots ; No. 3 from the surface 
of arable land, never’ as yet manured, and v'Orked according to the 
three-crop system. — None of these 3 samples proved to be com- 
pletely homogeneous when subjected to mechanical analysis ; for, 
No;*^ contained fragments of glass, bricks, wood, &c., introduced 
by the manure, and all, on being levigated, yielded a small residue, 
which Petzholdt recognized under the ■ microscope as fine quartz 
sand. — For the purpose of the chemical analysis, the soils were 
freed from the. coarser particles by of a fine sieve, dried 

between 115® and 120®, ignited, and the humus determined by the 
loss; the residue left* after ignition was extracted by means of 
hydrochloric acjd. The soluble portion was next examined, ahd the 
insoluble portion fused partly with carbonate of soda, partly -with 
baryta, and investigated according to the method of Fresenius. 
For the determination of the chlorine, separate extracts were made 
by means of nitiic acid. Treated in this manner, 100 parts of the 
bl^ck earth yielded : 



No. 1. 

No. 2, 

No. 3. 


Loss on ignition . 

18-18 1 

9-48 

8-28 


100 parts residue j 
after ignition . . [ 

: 18-15 
l 81-85 

' 20-59 
71k41 

12-00 

88-00 

1 soluble in hydrochloric acid. 

[ insoluble „ „ 


The special analysis of the residues of ignition showed the following 
composition : 


(1) Jourt). Royal Agric’^oc. Vol. XI, Part I, 313. 

(2) Petersb. Acad. Bull. IX, 65 ; J. Fr. Chetn. LI, 1 ; on the microscopic analysis of 
the Tschemosem, see Ehrcnberg in Berl. Acad. Ber. 1850, 2G8, besides the additional 
remarks, ibid. 364 ; J. Pr. Chem. LI, 172. 
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No. 1. 

No. 2. 

No. 3. 

Silica ..... 

70*94 

72*14 

78-18 

Potassa 

5*81 

2-83 • 

3*71 

Soda 

2*31 

1*75 

2*01 

Lirae ..... 

2*60 

5*09 

1-36 

Magnesia 

• 0*95 

• 1*37 

0*58 

Alamina and^sesquioxide of iron 

17*32 

17*54 

16*09 

• 

99^4 * 

100*72 

101-93 • 


The compafison of these ijjsults with those obtaiaedby E. Schmid 
with Tschcrnosem from the Gouvernement Oroi (Annual, Report for 
1849, III, 463), shows a considerable difference in both kinds 
of black earth. Whilst Sclrgid did not find a larger amount 
of alkalies, earths and phosphoric acid than in other ordinary 
soils, and ascribed the great fertility of Tsch*ernosem solely to 
the considerable amount of huihus and ^nitrogen in it, Petzholdt 
found that this fertility was completely "accounted for by the con- 
siderable amount of potassa, soda^^phosphoric acid and soluble silicic 
acid (7 to 8 per cent) obserfed by him.* ' 

Huimia alia siunid. — Soubeiran(1[) has published an ‘essay to 
which a prize was given “by the Agricultural Association of Rouen, on 
“ Humus and the function of maimrc in the nutrition of plants.” 
We have already, p. 437 of this Report, discussed the portion relating 
to manure and its functions. That part is much more comprehen- 
sive which treats of humus, of mould, and of •])eat. 

The mould (terreau) used in these expcrijiients was derived from 
the Jardin des plantes in Paris. Alcohol extracted from it an incon- 
siderable amount of fatty or resinous substances. Water was coloured 
yellow when in coirtact with it for some time, dissolving, in addition 
to nitrates, sulphates, phosphates and chlorides — which, as Soubei- 
ran supposes, form the vehicle — tyi organic substance (not farther 
investigated). — Ammonia, of any strength, prodiiced when the air 
was e:ijpluded, a slightly coloured solution which gave with acids only 
a trifling precipitate; on the contrary, when the air had access, it 
produced dark brown solutions which yielded, with acids, bulty pre- 
cipitates. — Mould, previously washed with dilute acids, was frcclj^ dis- 
solved by ammonia without the intei'vention of air. — Humate of lime 
(prepared by double dccom])osition of humate of ammonia and chlo- 
ride of calcium) gave, with cold as well as warm ammonia, slightly 
yellow solutions; with carbonate of ammonia, however, copious, 
dark-colourcd solutions ; the same was the case with rhould. — Mould, 
successive exhausted with water, hydrochloric acid and amr?js»ia, 
again prOTUced coloured solutions with ammonia, when* after being 

(1 ) J. Phann. [3] XVII, 321 ; J. Pr. Chem. L. 291 ; Dingl. Pol. J. CXVII, 61 ; 
Ijtstil. 1850, 130 (in abstr.) 
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BO treated, it was exposed to the air for a long period ; the same took 
place, with .absorption of oxygen, when mould thus exhausted was 
brought uifo contact with this gas in a bell-jar over mercury; it was 
effecte4>' even in a few moments, when ammonia was present, and, 
still inore rapidly with a fixed alkali (carbonated or free). Sou- 
beiran< could repeatedly expo&e the same mould to oxygen, aad, 
after waging it, still obtain coloured^ solutions ^oy the same proce- 
dure.— Brown rotten wood* (bf oak) behaved exactly like mould 
when acted on by^ wafer, air,* alkalies and acids, differing however 
in this respect that the rotten wood produced with*" alkalies dark 
brown solfitions without being previously treated with acids. — A 
sample of peat(l) from the neighbourhood of Corbeil exhibited in its 
natural state an acid reaction which did not disappear even after pro- 
tracted washing. '"^.The water was not coloured. Brought in contact 
with air in a bell-jar over mercury, no appreciable absorption nor 
formation of carbonic acid took place even after it was in contact for 
three months ; both these phenomena ensued, however, very cuergeti- 
cal lv,^ whcn the jieat was prcvi,ouslj'"nioist/ined with ammonia. Peat, 
like mould, produced dark-coloured solutions only when previously 
treated with acid. 

Soubeiraii concludes, from these observations, that the thr^e 
natural products which he examined, contained humus {V humus) partly 
free, partly combined with lime, alon^-^. ith an organic substance 
convertible into humus j that in the mould and in the peat the free 
humus is very small in quantity when compared with the humus 
combined with lime, whilst it predominates in the rotten wood ; that 
humate of lime is converted into soluble humatc of ammonia by double 
decomposition with carbonate of ammonia. Lastly, his experiments 
show, that a .copious formation of humus, is effected by the influ- 
ence of air and alkalies. lie considers, accordingly, rotten wood as a 
very pure mould, and is of opinio^, that ])eat, in the state into which 
it is transformed by the influence of air and alkalies, possesses all the 
qualities and characteristics of mould. * 

It is evident that Soubeiran means by “AwmMs” the hrown sub- 
stance which, under various circumstances, is extracted by ammonia 
from mould and from the corresponding products. In order to pre- 
pare it, he treated mould with hydrochloric acid, removed the excess 
of acid by distilled water, extracted tne residue with ammonia, j^nd 
precipitated the humus from the brown ammoniacal solution by means 
of hydrochloric .acid. The precipitate thus obtained was shown by a 
special experiment to consist partly of a combination of humus with 
hydrochloric acid, insoluble in water but soluble in alcQ|||| ; it was 
successively washed with water, alcohol and ether (a). The substance 


(1) In the continuation of the above paper, mentioned page 437 (J. Pharm. [31 
XVIII, 16.) 
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thus obtained and also humus prepftred by the same process from 
rotten wood(b), and from peat(c), gave on ultimate analysis, in 
100 parts : 


Carbon. 

-a 55 to 57 
b 55 0 „ 55;3* 
c 5 '1*0* 


Hydrogen. Nitrogen. 

— 2-0 tp 2-5 

4-8* 2-5* 

4-£l* ^ 2-4* 

* , # * 

* After dedtretfng tl^ asb. 

9 


716’ 

100 - 

w 


llespecting'thc amount of ash in the humus (a) no mention is made ; 
as little information is giveivconcei’uing the quality of the^shes in(b) 
and in (c), and the quality oj both precipitates generally, especially 
with regard to their purity. The analyses lead, as a whole, to no 
constant composition. The nitrogen, at least part, of it, Soubeiran 
considers to be an essential ingradient, without producing, however, 
farther proofs of this ^)inion. He observes that the amount of 
nitrogen in rotten oak wood was larger than that in the sound wood 
and he thinks that this excc^ss is t5 be ascribed, with great j)robabilit]^ 
to an absorption from the atmosphere, rather than to inlets, ^cr 
Concerning the variatioiis of the carbon, Soubeiran is convinced 
that the amount of this ,clement depends on the influence of the 
atmosphere, so that it is increased Cy the continuance of this influence ; 
he considers that this is preved by an experiment in which he succeeded 
in raising by 4 per cent the amount of carbon in humus (prepared as 
above) by dissolving it in a dilute solution of soda and boiling the 
solution for forty hours. Notwithstanding this, he attempts, immedi- 
ately after, to refute the opinion — that humus becomes richer (rela- 
tively) in carbon by the continued influence of the air, and is 
thus converted into mould (pourri ) — by another experiment which 
he thinks, proves that humus scarcely changes a given volume of 
air, and scarcely acts even when aJumonia is present. There exist 
but S })roducts of transformation of wood, according to his opinion. 
He says that air changes wood at first into a humus-like body 
insoluble in alkaline liquids, the humus^coal {terreau charbonneux), 
which in its turn, by the continued action of the air, and with disen- 
gagement of carbonic acid, is rendered soluble in alkalies and then 
forms humus {V humus). • 

In the last chapter Soubeiran treats of the part which humus 
plays in the nutrition of plants, and attempts to show that this 
substance is absorbed as such by plants for food. For, he says 
amongst other things, what other purpose should humus serve ? The 
tllperimental proof, however, is given by the following rcsidfS : 
The carefully cleaned roots of a specimen of Lapsana communis were 
immersed (the light being excluded) in a ‘very dilute, neutral 
solution of humate of ammonia, which 'was replaced daily by a fresh 
solution. The solutions used, after being brought to their original 
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mould. 
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Humni volume by the addition of dirtilled water, appeared then, in every 
instance, paler than they were before. Farther, oats and beans sown 
in ignited earth -mixed with bone-ash and gypsum, and Sprinkled 
with a weak solution of humate of ammonia, throve ejfceedingly 
well, and produced flowers and seeds. It will be superfluous to enter 
farther into the forc^ of arguments based on such cxperimedls. 
Soubciran regards the. direct nutrition of pfants by humus as ' 
established by these, experiments, and he believes that the carbonate 
of ammonia is the, im*portant ' agent which abstracts the humus of 
the soil from the little, renders it soluble, and thus conveys it to the 
plants. Al regards the opposite opinion ’bf Liebig, which excludes 
such a direct supply, and views the l^umus simply as a source of 
carbonic acid, it js, as a matter of course, rejected by Soubeiran, 
who thinks the ' arguments in favour of it ai’e no longer valid. 
We refer here simply to the rejily which Licbig(l) at the time made 
to similar objections by Stiussure, based, Itbwever, on quantitative 
experiments. 

I nflu cnf.e of Chloride of Sodlnm on the. Development of Plants. — 

' V'^dlcJ£cr(2) has made some experiments on the influence of chloride 
of sodium on plants. A solution of 24 grs. to 1 pint of water proved 
injurious to Anthoxanthum odorntum only (amongst the grasses 
subjected to the experiment), but not to the other grasses and to 
cabbage, beans, onions and lentils ; a sohvtion of 48 grs. to 1 pint 
agreed with cabbage, lentils, raddishes ; a solution of 96 grs. to 1 
pint with onions, raddishes, Carduus pratensis. The onions grow 
even when treated with a solution of 192 grs. to a pint. 

inHucnce of Oypsum. — Menc(3) has made experiments on the 
influence of gypsum on vegetation. Plants sown in artificially 
precipitated gypsum, germinated as well as in earth, but died after a 
fortnight ; in a mixture of equal parts of gypsum and clay-soil (terre 
argileuse) they throve but badly; exceedingly well, however, in 
gypsum stratified with manure. Mime convinced- himself by special 
experiments that gypsum decomposes the carbonate of ammonia of 
the manure, and he is therefore of opinion, that the efficacy of gypsum 
depends solely on this reaction on arnmoniacal salts. 

innuence of tbe Constituents of tlie Soil eonerally.— Magnus(4) 
has repeated the experiments of Salm-Horstmar (comp. Annual 
Report for 1849, III, p. 464) on the 'superfluity or necessity of the 
various mineral constituents of soil ; he used barley instead of oats, 
retaining, however, the method of experimenting. The seeds were sown, 
as in the other experiments, partly in pure sugar-charcoal, partly in 
*su§ai‘--chai’coal with which various ‘salts were mixed, representing thil 

(1) Ann. Ch. Pharm. XLII, 291. 

(2) Instit. 1850, 382. 

(.3) Compt. Rend. XXXI, 803; Instit. 1850, 394; Arch. Ph. Nat. XVI, 149. 

(4) Loc. cit, p. 438. 
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bases and acids occurring in the ashes of plants, and sprinkled with 
a solution of 1 part of. carbonate of ammonia in 1000 parts of water. 
Although the experiments did not lead to a result Miith regard to the 
question in view, on account of an accident, they nevertheless showed 
that barley cannot be developed without the substances composing 
the^ash, and they also led to some I)eculiar ’observations.— .-In the 
first experiments, '^hen the Jotal quantity of the salts Eynpunted 
to 15*5, and that of the soluble oncil to ^ per cent of, the sugar- 
charcoal, the com sown was either sparingly or nqt at ^1 developed. 
On washing tile sugar-charcoal, however, and sowing afresh, the new 
seed was developed much^ijiorc vigorously, and produced a stalk 
14 inches in length, but.no ejys. — Pei’fcctly similar expeiamcnts, in 
which the charcoal was rcplac’ed by felspar- powder, produced a 
like result. Barley sown in pure but coarsely, powdered felspar, 
produced stalks of 1 1 inches with from 5 to 7 leaves without cars ; 
in an experiment, made*by way of checking the former, with J of 
levigated felspar the stalks attained to a height of 20 inches, and 
produced ears with grains. , “ 

Influence of Pure and IJnmIxed * Mineral Sniistanccs upon the 
Development of tlic Vcg<j,tatolc Substance. — E. Wolff(l), in an exten- 
sive treatise “ On the influcnco of the pure and unmixed mineral 
substances upon the development" of the vegetable substance,'’ has 
published the conjmeiicenjont of an investigation which has for its 
object to establish “A scientifically as well as practically correct 
theory of manure." The s])ccial object at jlresent treated of, is the 
influence of mineral substances — viz. : common salt, nitrate of potassa, 
crystallized soda, purified potashes, sulphate of magnesia, Glauberis- 
salt and lime crumbled down in the air — on the yield, that is, on the 
weight of the crops irrespective of their composition. This subject 
is however preceded by another series of experiments on a totally 
different question, viz. : whether in aidoil completely free from humus, 
different quantities of mineral bases cfiect a difference in the compo- 
sition of the ashes of the plants gi’own on it. Although the analyses 
of these ashes are reserved for a future communication, and the 
question referring to them remains tliet’efore open for the present, 
yet the mineral substances .above named, the same plants, •twid 
perfectly analogous observations, are j;aken into consideration in the 
later part of the paper. We^ave to observe, that the conditions 
were not the same in both cases, inasmuch as, in the first series 
of experiments, the salts were mixed with wood-ashes (containing 
peat-ashes), the compositiou. of which is but imperfectly given, 
whilst in the other experiments the salts were nfixed vtith the .dJfl" 
without this addition. Farther, whether the experiments of the first 


Influence 
of the con- 
stituents 
of the soil 
generally. 


(1) J. Pr. Chem. LI, 15 ; critical remarks, sec Arch. Ph. NatjJtVI, 236. 
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Influence Series, wWch were undertaken on the - Bub>soil of an ordinary 
“unmiUd* sandy field, covered with gravel, thus lulfil the condition of a situation 
mineral completely free fi'om humus, remains doubtful, as specified infor- 
^uponth^ mation on this point is not given. — For the experiments of the 
nfe'ntifthe second series, “a light, active middle soil of a sandy nature" was 
enSUnce Composition vi'^s not examined) ; after the proper mechanhal 

preparation, it was divided into 40 beds of 3 sefuare feet each, and 
the above ipineral substahces' apjilied in such a manner, that for 
chloride of so’dium. nitl'e and potashes each 7, for soda and (Slauber’s- 
salt each 6, for time and sulphate of fiiagnesia each- 3 beds were 
used, the sftbstanccs being apjilied in incre ising doses, and 1 bed con- 
sequently remained free to serve as a fontrol. Each bed was again 
sub-divided into 3 beds of 1 sqitare foot each, which received 
respectively secds«b^f barley, oats and buck-wheat. After the harvest 
the beds were simply loosened and, without farther application of 
manure, each division wasr respectively sowm with winter rye, winter 
wheat and clover (what sort ?) in order to study the lasting effects of 
thg^^ salt-manures. By this modfe a series of crops was obtained, 
corresporj^ding to the whole scries of the first experiments, which was 
used for farther observations. As has been ah'cady mentioned, these 
experiments are first of all intended to serve for establishing the 
absolute weight of the plants, or parts o*f plants, grown on each sub- 
division. In most ' cases, however, a definite statement is want- 
ing whether the plants were weighed in the dry or in the fresh 
state. When, farther-, Wolff, in the introductory part of his treatise, 
points out the advantages of making such experiments upon the small 
scale, no objection can be made on this point ; when, however, for 
the purpose of drawing his conclusions and considerations from those 
observations, he extends the results immediately obtained to 1 hectare 
of surface, we are forced to doubt the correctness of such a repre- 
sentation, viz. : the conclusion from 1 to 54,000, from the gramme 
to the hundred-weight. 

The preceding observations may suffice to show the uncertainty 
of such experiments with regard to the conclusions drawn from them. 
The i-csults obtained are .only valid for the' special circumstances of 
the experiment, and as these circumstances have not all been investi- 
gated, the results depend partly on unknown conditions. How is 
it possible, in a precise manner, to 'eliminate the influence of the 
admixed salts, if we do not know the constituents of the soil? 
How can we guarantee the purity of the results, or the isolation 
of the particular experiments, when we consider the minuteness 
ot me experimental beds, and their close proximity ? The con- 
clusions which Wolff is induced to draw, and from which we 
extract only a few principal points, have therefore to be received with 
great caution. — According to Wolff, the potashes act favourably , 
on the producej_^in the case of all plants, but more so, on the leaves • 
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than on- the frnit, and this influence is lasting. Soda also effects 
an increase of the produce, but a much smaller one; and in the 
case of buck-wheat, none at all. Chloride of sodiuj;n acts decidedly 
unfavourably when humus or nitrogenous substances arc absent ; but 
favourably when these are present, especially with the cereals ; 
its aption is, however, not lasting. With an increased quantity of 
chloride of sodium «pplied as manure, the increase of the produce 
has two culminating points, in* the case qf barley as well, aji in that 
of oats, viz.: it rises at first, decreases, and'tncn rises ^a second 
time, and dtcicascs ^t last again. The same effect is produced 
by soda upon clover. Sal^ictre acts favoui’ably, but net on the 
formation of fruit, and not at all lastingly ; so did lime. The 
influence of bitter salt and Glaubor’s-salt is almost indifferent. 

We shall have occasion, in our Report for the next, year, to return 
to these cxperinicnts, especially with regard to the* relation between 
the composition of the as^es of the plants aqd that *of the salt-manure. 

Experiments quite analogous to those of Wolff have been made 
by J. Picrre(l) on the influcnco* of salts as manure, on lucerne 
(variety a deux coupes) ; ''they we?;e* performed on land-Whicff 
had been manured in 1845, and sown with turnip seed; in 1846, 
not manui'cd and sown w^th wheat; in 1847, partly manured, 
and again cultivated with 'wheat. *' For the purpose of the experi- 
ment (which succeeded the wheat without interval), this field was 
divided into 48 beds of 75 square metros each ; of these beds, some 
were left unchanged ; the majority, however, were manured with the 
salts to be tried, in various doses. At the harvest, the weight of 
the crop of each division was determined, and thus results were 
obtained from which Pierre draws the following conclusions. The 
salt-manures applied, can be divided into 4 categories with regard to 
their effect on lucerne. The manures of the first class eftect an 
increase of the produce for all 4 crop^or cuttings; to this bclong(2) : 
nitrate of ammonia (1C|), nitrate of soda (33^), unburned gypsum 
(366|), sulphate of soda (133^), a mixture of burned gypsum (133^)) 
with chloride of sodium (16§ or 33^), sulphate of potassa (33^) 
and nitrate of ammonia (33 J) — arranged* according to their efficacy 
in a descending scale. The second class comprises salt manures, 
which increase the produce of one or more crops or cuttings, with- 
out diminishing the produce of -the dthcr cuttings ; to this belong : 
sulphate of potassa (1C|), nitrate of potassa (16^), and a mijtture of 
brnmed lime (133^), with chloride of sodium (33^). The salt-manures 
of the third class increased the produce of one or several of the 


(1) Coumt. Rend. XXXI, 547 ; Arch. Pli. Nat. XVI, 233*; Ding. Pol. J. CXVIII, 

--427 ; more in detail, Ann. Ch. Phys. [3] XXX, 410. * 

(2) The numbers within brackets denote the doses, expressed in kilogrammes 
to 1 hectare. 
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cuttings — diminished, however, that of the rest. To this belong : 
burned lime (266^), sulphate of soda (66g), sal-ammoniac (33^), the 
same (66§), carbonate of potassa (33^), the same (66|), chloride of 
sodium (133^), carbonate of soda (133^). Lastly, the salt-manures 
of the fourth class, viz. : chloride of sodium (66^), carbonate of soda 
(66§), diminished thc®produce“of all 4 crops or cuttings. 

Inorganic Constituents of Plants. — The prizk'-question proposed 
by the philosophical fadulty 'of Jena— whether the quantity of the 
inorganic ddnstitue'nts of the same plant and of the same organ 
varies in the different periods of vegetation ? — has been answered by 
E. Staffel(l), in ah extensive and analjjtical inquiry concerning the 
borse-chesnufc and the walnut, and tl^. results were published in an 
essay which obtained the prize. Staffel used for this purpose the 
wood and the b'qrk of sprouts one year old, and selected perfectly 
healthy leaves, free from spots. , The material was gathered on 
the 1st of Scptclnber, .1849, and 6th ef May, 1850, from a 
middlC-sizcd horse-chesnut tree of the Princess Gardeti (hci*e, Jena 
_Qr^ Weimar ?) ; and on the 27th of August, 1819, and 31st of 
May* ]^850, of a walnut tree, on the Hausberg, near Jena. The 
analytical investigation has been executed after the method of 
AVackenroder, with this difference however, that the .vegetable 
substances were not incinerated immediately, but first charred, the 
charcoal extracted with water, and the exhausted charcoal then inci- 
nerated by itself. The charcoal-ash thus obtained was also first 
extracted by means of water, and then the soluble and insoluble 
portions, and ^the aqueous extract of the charcoal, each separately 
analyzed. Fi’om the separate results the complete composition of the 
ashes was then calculated, as given in the Table D, Nos. 115 to 120 
inclusive, for the horse-chesnut ; and Nos. 121 to 126 inclusive, for 
the walnut tree, along with the percentage of ashes and the amount 
of moisture in the plant. Th/? essential portion of these results is 
comprised in the following : 

• 1. With regard to the horse-chesnut : The amount of ash of the 
dry (but not of the fresh) vegetable substance in wood and bark is 
larger in spring than in auti!imn, and is about the same at both periods 
iu.-the leaves. That portion of the mineral constituents which is 
extracted by water from the chanfed substance, is to that not extracted 
by water; in spring, in wood' or bark, as 3 : 2; in leaves, as 1 : 2 ; 
in autumn, in wood, as 2 : 11 ; in bark and leaves, as 2 : 7; in 
round numbers. The amount of oxygen in the bases does not 
vary much, for the same period of the year, in the three parts of 
"iLo plant; but in autumn it is universally larger' than in spring. 


(1) From the Prize E&toy, with a few abbreviations, in Arch. Pharm. [2] LXIV, 1, 
129; Ann. Ch. Pharm. LXXYI, 379 (in abstr.); see £. Wolff, Annuid Report for 
1847 and 1848, II, 321. 
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The composition of the ashes shows, as the most important of the more 
general phenomena, the entire absence of soda in all cases (although 
Staffel expressly tested for this body), as well as the frequent 
occun'cnce of alumina. Concerning the particulars of the question, 
before us, essential differences were found in the composition of the 
as);^ of tlfc same organ in spring and In autunAi, and by far the most 
striking in the case of lime and potassa.' Potassa preponderates 
in spring to such a degree, that its arnpqp^reaches 9 times that of the 
lime ; whilst in autumn this relation ig reversed* |ind the amount of 
potassa sinks below ^ of that of the lime. The amount of phos- 
phoric acid in the wood remains almost the same iirtwh? periods of 
the year ; it is, however, in l^lark and leaves, almost 3 times as large 
in spring as in autumn. Silica and sulphuric acid increase from 
the wood through the bark to the leaves, as has b*cen already found 
by E. Wolff(l). The same wag the case, but, m contradiction to 
WoJfPs statement, wifjji sesquioxide of iron, of ifhich the latter could 
not find any ajiprcciablc amount. The least variation is shown in 
the amount of magnesia in the* ashes. The amount of chloride of 
potassium is decidedly larger during spring, in wood and bark, and 
during autumn in the leaves. 

2. With regard to the walnut : The amount of ashes in the organs, 
and the amount of oxygefi in th« bases, showed the same relations 
as in the case of the horse-chesnut, but not so the portion of the 
charred substances which could be extracted, by water, to that not 
extracted by tbis solvent ; for the former Almost equals the lattdi 
in spring, but in autumn the proportion of the former to that of 
the latter is about as 2 : 9 in wood, 1 : 11 in baih,' and 1 : 3 in 
leaves. Ecspecting the composition, the statements adduced for the 
horse-chesnut hold good, also for the walnut, with regard to soda, 
alumina, phosphoric acid, magnesia, as well as potassa and lime. 
Sulphuric acid and silica, however, diminish from the wood to 
the leaves ; and the same is the case with the sesquioxide of iron. 
Finally, the amount of chloride of potassium is remarkable j it is 
J to 4 less in the walnut, as compared with that in the horse- 
chesnut. • 

In a supplement to his examination of the constituents o£ the 
ashes of the horse-chesnut (2), E. y^olff{3) endeavours to remove 
some doubts which have bc<Jn raised as to the correctness of his 
estimations, and to render his results comparable with those of 
Staffel. Concerning the first question, Wolff poihts out that, 
in the analysis of the ash of the horse-chesnut wood, the amount 
of alkali, left on extraction with water, was always determined id' 


(1) Annual Report for 1847 and 1848, II, 321. 

(2) Annual Report for 1847 and 1848, II, 321. 

(3) J. Pr. Chem. LII, 122. 
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the hydrochloric extract; and that, therefore, C. Bischoff is in error 
when he states the contrary. That the observation respecting the 
amount of soda in ashes of wood, also made by Bischoff (Aimual 
Report for 1849, III, p. 467), was not applicable to that of the 
'’horse-chesnut, inasmuch as this did not contain any soda. More- 
over, in the method uisd by him, no appreciable error in the deter- 
mination of the sulphuric acid could have beep occasioned b;^ a 
disengage'.nent of sulphuretted hydrogen, on treating the charred 
substance with hydrocjiloric rfeid. The variations in the amouPt of 
chlorine might, hdwever, very probably proceed from the method of 
analysis, inp^i.:"eh as^hc quantity of chlorine retained by the char- 
coal, after the extraction with water, was only indirectly calculated 
from the amount of the alkalies. Wolff does not make mention of 
the very considerable difference in the amount of sesquioxide of iron 
in his analyses atid those of Staffel, which the latter ascribes 
to an erroneous observation of the former. — Concerning the second 
point — the attempted reconciliation of the differences of both analyses, 
is based on " calculations and reductions tbe admissibility of which 
is left tt the decision of the reader. The nature of these calculations 
may be ‘shown by the following example, selected from the rest. 
Staffel has analyzed the entire leaf, Wolff the stem with the ribs, 
and the soft substance of the leaf, st'.parate'y : now, in order to render 
both analyses comparable, Wolff calculates the composition of the 
whole leaf, and rakes for this purpose simply, the arithmetical 
mean of the pei’centSge composition of the ashes of the stem, and 
of the soft substanee of the leaf. The motive for this calculation is 
“an assumptioli approaching *to truth,^’ according to which the 
absolute amount of ash in both portions of the leaf is about equal. 
If this assumption (which is, however, by no means proved) be cor- 
rect, it is erroneous when Wolff puts down the percentage of the 
ash of the entire leaf equal to the arithmetical mean of the per- 
centage of ash in the stem (13'37), and in the soft substance of the 
leaf (9'08). Wolff says he makes reductions when, for instance, 
“the amount of sesquioxide of iron and alumina is distributed 
amongst the rest of the .constituents.” 

Ashes of Plants., vine. — Bou8singault(l) has investigated 
the quantity of mineral substances of which the soil is deprived 
by the cultivation of the vine, and bas used for this purppsp the 
products in the year 1848 of a vineyard of 170 acres in hiis farm 
(in Alsace). Since the leaves remain with the soil, the products 
actually removed from the vineyard are 'confined to the wine, to the 
1 husks, and to the small-wood removed in the operation of cutting 
the vines. Of each of these, the total quantity, the amount of 
ashes, and the Composition of the ashes was determined ; and from 


(1) Ann. Cli. Phys. [3] XXX, 369 ; J. Pr. Chem. LIl, 37. 
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the result obtained, the quantity of each substance abstracted from 
the soil was calculated, in order to compare them with those ab- 
stracted by other cultivated plants. There vrefs obtained: 55*05 
hectolitres of wine, containing (1'87 grms. per litre) lp’294 kilo-» 
grms. of,a8hes ; farther, 492 kilogrm^. of air^^ned husks containing 
6'®5 per cent, or 32*72 kilogrms. of ashes ; lastly, 2624 kilogrms. of 
small-wood, with 5*44 per cent, or 64*03 kilogrms. of ashes; The 
analysis of these ashea'*(madc by H« 0 ttz^au u^er the direction of 
Boussingault) is given in Table D, N»s. 127* 128, and 129. Bous- 
singault calculates now from these results the constijkients of the 
soil abstracted from the 170 acres, and compares tnem*with those 
abstracted from land of an e^ual surface (in the neighbourhood of 
the vineyard) by the undermentioned plants (according to his former 
determinations), in kilogrms. as follows : . 


' 

Removed by : 

Potass^ 

Soda* 

Lime. 

k 

• Mag- 
nesia. 

Phosphoric 
acid. • 

Sulphuric 

acid. 

Wine . . 

11*53 

«*13 

17*4» 

3*91 

6-66 

• 1*02 

Husks 

12*07 

0*13 

3*50 

. 0-72 

3*50 

• 1-77 

Small-wood 

4*64 . 

— 

0*51 

0-05 

2*27 

^•53 

Total 

28*24 

» 

.0-26 

^ 21*49 

5*58 

12*43 

3*32 

Potatoes 

io;i 

- ■ 

— 

, 23*8 

, 

Beetroot 

153*0 

.... 

— 

204P 

_ 

Wheat with straw 

45*9 

— 


323*0 

_ 


From this it results that the cultivation of wine does not remove 
from the soil more potassa (alkali) than that of the cereals and 
roots. 

Wheat. — ^W. Baer(l) has published a continuation of his inves- 
tigation on the ashes of plants (Annual Report for 1849, III, 
p. 478), which treats of the compoiition of the ashes of wheat (com 
and straw from the same field). By omitting all statements regard- 
ing the cultivation of the corn, as in his former investigation, Baer 
deprives this work, as he did his former, of its chief .interest. We 
confine ourselves, therefore, to the iomifiunication of his results 
(Table A, Nos. 6 and 7), and remark that it has not been menttoned 
whether the amount of ashes refess to the dried or undried sub- 
stances. 

Th* *r. Herapath(2) also examined the ash of whegt, in reference 
to the manuring with mud by artificial inundation (see ’page 440). 
The succession of the crops was as follows : after the application 
of the mud, common field-beans, then successively whcaj;. Nos. 1, 
and 3 (wheat Nos. 4 and 6 have been cultivated in the neighbourhood 

(1) Arch. Pharm. [2] LXI, 267 ; Ann. Ch. Pharm. LXXVI, 381 (in abstr.) 

(2) Loc. cit. p. 440. 
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Bye. of Bristol without mud-manure, and have only been added for the 
sake of comparison), of the Table A ; after that, followed oats twice. 

Rye. — A similar'' comparison is afforded by the analyses of rye- 
,»8h ; No. 8 of Table A is from soil, manured with mud j No. 9 from 
an ordinary sandy soil.^ ^ 

Oats.— The composition of the ash of the first crop of oats aboyc- 
mentionedj, is given in No. 19, Table A ; that of thef second in No. 20. 
In oats ani rye the ^moun^ Qf potassa and phosphoric acid appears 
somewhat increased oy'the mivl-manurej but not so in wheat. 

J. Th. Wav and G. H. Ogston(l) have continued their investiga- 
tion (Annuiil lieport fbr 1849, III, 471) on the ashes of cultivated 
plants. They have retained the object* they had in view, and also 
their method of incineration and analysis ; we havc,'therefore, little 
to add - to their results which are given in Table A. They refer 
first to oats (Nos. 10^ to ISdncl.) of. the harvest of 1847. It will be 
perceived that the a^sh of oats contains in general less phosphoric 
acid and potaSsa than that of wheat ^ it does not, however, according 
to Way and Ogston, deprive .the soil on, this account of a smaller 
quantity gf both substances, because this difference is balanced by 
the larger amount of ashes in oats. — J. A. P.orter(2) has also coux- 
municated analyses of the ash of oats (No.* 21,‘ Table A), ofj^hay, aqid, 
of the wash of a distiller. These analyses have been made according 
to the method of Will and Fresenius ; the alkalies were detei^miu^ 
by the indirect method. 

Barley. — Way and Ogston(3) have farther given a new series 
of analyses of b<vrley-ash (Nos. 22 to 35 inch of Table A), all from 
the harvest of 1847. The difference in the amount and the com- 
position of the ash of barley-straw. No. 33, compared with that 
of Nos. 34 and 35, is very striking. The analyses of the ash of 
various ])arts of the Indian com-}>lant (Nos. 36, 37, and 38, Table A), 
have also been made by Way and Ogston(4). 'They show that the 
very large produce of Indian com (it surpasses that of wheat by 
about f) is not to be deduced from a smaller assimilation of the 
constituents of the soil. 

Huiet. — The composition ol the ash of the millet (No. 39, Table A) 
from the Geisberg near Wiesbaden has been determined by Wil- 
denstcin(5), according to the method qf Will and Fresenius. 

Fieid-tiean. — Eespecting the ash of the common field- beans (No. 74, 
Table B), comnare the treatise of Herapath mentioned page 440. 




Journ. Royal Agric. Soc. Vol. XI, Part II, 497- 
SilL Am,. J. IX, 20 ; Ann. Ch. Pharra. LXXVI, 382. 

Loc. cit. p. 440 ; Journ. Royal Agric. Soc. Vol. XI, Part II, 502. 

Ibid. p. 508. The cultivation of maize in America has been more extensively 
treated by J. H. Salisbu.(^ in his work (as yet not met with by us) entitled: ** History 
and Chemical Investigation of Maize, or Indian Cofii,'' Albany, 1849 (200 pages). 

(5) J, Pr. Chom. XLIX. 152 ; Ann. Ch. Pharm. LXXVJ, 383. 
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CiraHses. Hay. — J. Th. Way and O. 11. Ogston(l) have analyzed 
the ashes of various grasses used in the cultivation of meadows ; Nos. 
40 to 67 incl., Tables A and B. The species examined have been 
gathered on meadows, and were not separately cultivated : they are 
all rich in silica and potassa. The same chemists (2) have published 
the analysis of the ash of Italian rye-grass-sfted. Table B, ^No. 68; 
ot* meadow-grass^) from two successive cuttings. Table B,*Nos. 50 
and 60; and of .meadow-hay (4), Table B, No. 61, from another 
locality. From the analysis of thS Ineadoy-grass, and from the 
observed produce of the same, it resuJts that no ‘other crop deprives 
the soil of so large a quantity of mineral sqjbstan6a<s^(795 lbs. per 
acre). The irrigation seemii simply to increase the amount of the 
produce without exercising any influence on the composition of the 
ash. — ^Portcr(5) gives also, in the notice already quoted, p. 454, 
the analysis of the ash of hay. Table B, No. *62, without farther 
details. * • 

Cabbage and Turnips, &c.-*-The continuation of the investigation 
by Way and Ogston on the “ashes of cultivated vegetables, which 
has been mentioned aboi^, comprisfes farther the analysts of the 
ashes of cow-cabbaffe(Q), Nos. 63 and *64 of cohl-rabi(7)5 Table B, 
Nos. 65 and 66 ; of the ^comqiercial seed of white turnips, No. 67, 
and of that of mangel-wurzel(8). No. 68 ; of the leaves of rape(9), 
Nq. 69; of commercial white mustard-secd(lO), No. 70; of carrots 
(11), No. 71 and 72; ‘and of the commercial seed of the same(12). 
No. 73; of commercial seed of luccruc(13). No. 75 ; of a scries ^f 
fodder, particularly species of clover(14), as entire plants. Nos. 76 
to 84 incl. • 

Flax.plant. — A considerable part of the investigation of W ay and 
Ogston is devoted to the flax-plant(15) in its various organs and 
with reference to its technical preparation, and the constituents of 
its ash, (Comp. 11. Kane’s investigation. Annual Report for 1847 
and 1848, II, 327 ; and Mayer ‘and Brazier’s analyses. Annual 
Report for 1849, III, 481). The results arc given in Table C, 
Nos. 85 to 95 incl. — viz.. Nos. 8^ and 86, the entire stalk ; the 
former of a variety with fine fibres •cultivated on clay-soil in the 
year 1847 ; the latter of a variety with coarse fibres, both without 
seed-vessels; No. 87, the seed; No. 90, the leaves of No. 85 in the 


(1) Journ. Royal Agp'ic. Soc. Vol. XI, Part II, 530. 

(2) Ibid. 51C. (3) Ibid. 539. 

(4) Ibid. 538. 

(5) Sill. Am. J. IX, 20; Ann. Ch. Pharm. LXXVI, 382. 

(6) Journ. Royal Agric. Soc. Vol. XI, Part II, 512. 

(7) Ibid. 511. (8) Ibid. 616. 

(9) Ibid. 513. (10) Ibid. 516. 

(11) Ibid. 511. - (12) Ibid. 516., 

(13) Ibid. 536. (14) Ibid. 536. 

(15) Journ. Royal Agric. Soc. Vol. IX, Part II, 517. 
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Table D, from a place accessible to the splasbings of the waves, 
No. 133 from a high granite rock opposite. No. 133 from a nursery-' 
ground near Edinljurgh. It appears that the first specimen contains 
(4*47 per cent) of soda in addition to (24*03) of chloride of sodium, 
the second only chloride of sodium (18*44), the third none of either. 

Dlstiuer’s Wash. — Porter(l)* has analyzed the ash of a wash fi^om 
the distillation of potato brtindy (Table D. No. 134). 

i — ?■' 

r 

Alimentary Substances. — On the ' preservation •of meat by 
means of dilorbform ^ \;omp. p. 309 of this Report. 

Wheat. — Rau(2) also doubts, as did^5chlossberger(3) and others, 
the correctness of the numerical values given by Hermbstadt(4) for 
the amount of glyten and starch in wheat after the application of 
different manures. He shows that /hese values can be made to agree 
with thf 3 recent observations, by the simple cssumption that, in the 
statements of the amount of glutcrg the figure 1 in the place of the 
thousands is to be left out ps being derived from an error in the 
manuscrjjpt, , • 

Millon(5) has made a remarkable observation concerning the 
amount of moisture in wheat gro\V‘ri in* the year 1850, a year in 
which the crop was much disturbed by heavy showers of rain, and 
the corn became so wet that it germinated partly on the stalk. Such 
unfavourable circumstances led to the expectation that an unusual 
amount of moisture would exist in the corn ; comparative experi- 
ments with wlveat of former years (from various localities in the 
arrondissement of Lille) gave, however, the following amounts of 
moisture in 100 parts of wheat, viz. : 

A sample of the year 1847 . . . 18*5 
„ „ 1848 . . . 14-0 

^ Maximum, Minimum, Mean. 

7 samples of the year 1849 . . . 1770 16-50 17*07 

8 „ „ 1850 .• . . 16-05 15-22 15-56 

The wheat of 1850 belongs, therefore, decidedly to the most dry, 
and^is in this respect only exceeded by that of 1848. Milloh finds 
the clue to this anomaly by comparing the unsifted and sifted flour 
of the wheat, which shows that the ‘former contains 0*5 per cent 
more of moisture. He thinks that this might amount to 2 per cent 
if the wheat* were ground on the large scale; the smallness of his 
samples prevented him from verifying this supposition. It is there-, 


(1) Loc. cit.'p. 454. 

(2) Ann. Ch. Pharm. LXXIV, 108. 

(.1) Annual Report for 1^47 and 1848, II, 314. 

(1) Wagcliii’schc Annalen der Landwirtlischaft, XIX, 41 ; XXIl. 1.- 
(5) Compt. Rond. XXXI, 747 ; Instit. 1850, 378. 
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fore evident, he says, that the rain enters merely the integument, and 
not the interior of the corn, and that the obnoxious influence on 
the preservation of the flour could easily be met bj; a rapid separation 
of the moist bran from the flour by means of sifting. 

A; Duboi8(l) confirms, by his own practical experience, the state-' 
mqpt of Mil Ion, mentioned in last ’year’s Report, p. 490, that the 
corn is deprived of»much nutriment by tftb removal of the bran. 

Adulteration of Floui^^Martens(^) subjects to a minutb criticism 
the various methods for the detection *of thc^ adulterations of flour 
with other articles of consumption, and he states, on this occasion, 
his views on those points which should serve* as guiJ^*in forensic 
investigations of this subject. • 

According to D®nny and Mareska(3), an admixture of as little as 
1 per cent of the flour of buck-wheat to wheaten flour can be recog- 
nized with the microscope by Jhe regular j)olyhedric form of the 
starch-grains of the fymer. — An admixture o# linseed m ^lj they, 
say, cannot be readily discovered by determining the anmunt of 
mucilage ; it may, however, be done by the following method : a 
solution of potassa of 14 per cent brought into contact with linseed 
meal, produces small, regular, glassy and red fragments derived from 
the integument of the scccl, and* by this means an admixture of 1 per 
cent of linseed meal to the flour may be detected. The amount 
of oil, which is still considerable in the cakes of linseed meal, may 
likewise be used for this pui*}iosc ; in this -case the adulterated 
substance is to be extracted by means of •ether, and the fat thus 
obtained (in order to distinguish it from the oil of rye) treated with 
fuming nitric acid which forms with it a solid, beautifully red mass, 
insoluble in boiling alcohol. 

Brown Breaa. — F. Keller(4) examined the nature of the acid in 
brown bread made with leaven. By distilling the infusion of the 
bread, he obtained a volatile acid which he recognized as acetic acid 
by the crystalline form of the soda-salt, and by the determination of 
its equivalent in the silver-salt. No .lactic acid could be discovered 
in the residue of the distillation. — On this oceasion Keller estimated 
the amount of nitrogen in rye bread, and found it to be 1*8 per cent ; 
the amount of nitrogen in the portion insoluble in water he cstinsiated 
as 1’31, and that in the soluble portion of the bread (with or without 
the crust ?) as 0‘37 per cent. * 

Potatoes. — The encthod for determining the amount of amylon 
(starch) in potatoes from their specific gravity, has b?en put into a 

(1) J. Pharm. [3] XVIII, 47. 

(2) Instit. 1850, 141 ; J. Pr. Chera. L, 363. 

i(3) From Bull, de rAcademie Royalc des Sciences de Bruxelles in J. Pr. Cbciii. 
XLIX, 260. 

(4) Repert. Pharm. [3] IV, 336. 


Wheat. 



’otatoei. 


460 TECHNICAL CHEMISTRY. 

practical ^oi’m by Frcsciiiua and Fr. Scbulze(l), wbicb can be 
executed by every experimenter, and which bids fair to secure to 
this question the attention it merits. They par])ose, namely, to put 
a proper quantity of potatoes (from 6 to 12) into a concentrated 
solution of chloride of sodium, and then to dilute the solution with 
water until one portion of the potatoes has sunk to the bottonj of 
the vessel whilst another portion is still floating. The dilute solution 
of the salt then possesses the average spec. gpav. of the sample which 
is now determined by means\jl a hydrometer. Presenius and Schulze 
have obtained results agreeing with experiments madewby weighing 
potatoes in.wfitJJi-. 

Manufacture of Suftar. — Mulder(2) eias made an extensive investi- 
gation with 13 different kinds of crude sugar frwn Java, in order 
to decide the qirestion repeatedly raised in practice, whether sugar 
boiled down over an o])cn fire possesses more sweetness than that 
manufactured by mc..ns of apparatus heated by^ steam as, for instance, 
that ot ilcrosuc and Cail, Howard and others). The result he 
arrived at is, that both kinds of sugar do not differ from each other 
in a greater degree than the various sorts of the same kind, either as 
regards tne atnount of water which they contain, or the amount of 
ashes, or the amount of admixtures insoluble in water, or the amount 
of grape- and cane-sugar, or lastly their solubility in alcohol. 

The amount of grape-sugar in the above samples was very trifling, 
from 0'5 to*l’7.5 ])er cent ; it was determined according to the method 
described ]). 416 of this lleport; the quantity of water in the air-dried 
sam])les amounted to somewhat more than 1 per cent, that of the 
ashes scarcely to more than traces. These values were of course still 
Bmallcr with the far purer products, viz. : candy-, loaf- and lump- 
sugar, which were likewise examined(3). Mulder obtained in 100 
parts of the air-dried substance : 



Water at 100®. 

Ash. ^ 

Grape-sugar. 

Of 5 sorts of candy 
„ 4 „ loaf , 

„ 4 „ lump-sugar 

0 011 to 0-475 
0-071 to O-lOO 
'0'12f to 0-225 

0 to 0-104 

0-03 to 0-735 
0-052 to 0-152 

0132 to 0-192 
0-134 to 0-239 

0 230 to 0 365 


Payen, Poinsot and Brunet(4) found in 100 parts of the 
molasses of beetroot-sugar (a), and Th. J. Herapath(5) in 100 
parts of the sediment in the clarifying-coppers of sUgar-refineries (b) : 


(1) J. Pr. Chem. LI, 436. 

(2) From Schsikund. Onderzoek. V, 6. Stuk, 256, in Jabrb. Pr. Pharm. XX, 273. 

(3) Scheikund. Onderzoek. V, 7. Stuk, 400. 

(4) J. Pharm. [3] XVII„48 ; J. Pr. Chem. L, 204 ; Dingl. Pol. J. CXV, 238. 

(5) Chem. Soc. Qu. J. Ill, 367. 
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a. 

Water . , . . 21*74 

Organic matter . 65*68 

Nitrogen . . 1*47 

Carbonate of potassa ^ 
seda . 

of potassa . ^ 0*280 
,t soda . — 

Chloride of sodium & ^ 

chlor. of potassium 1*578 

Use of Caiiuonic Actd. — Kulilmannfl) proposed (inth^ year 1838), 
as is well known, to make ti more extensive use*of the very favourable 
properties of quicklime in thc^clarification of the juice of beetroot, by 
adding an increased quantity of that substance and^by separating the 
excess again, at the proper moment, by means of ^carbonic acid. By 
this mode of proceeding, he h^ a double purpose in view ; on the 
one hand, a more lasting protection of tlic sugaf from decompja^tion^ 
and a more complete separatibr^ of the foreign, cs|)ccially the albu- 
minous substances ; on the ^thcr hand^a saving in the most expensive 
factor of the manufacture of sugar, vjz. : animal charcoal. The 
special method by whic];i Kuhlmann then intended to introduc-C his 
idea into practice was, however, •little calculated to answer the above 
purpose, because — according to the Report to be mentioned forthwith 
— he did not immediately separate the greater portion of the pre- 
cipitate formed during the process of clarification, but only after the 
lime was precipitated by carbonic acid, viz.": after the first period of 
evaporation. The juice was thus exposed at a bojjiing heat to the 
injurious contact with those bodies, and the precipitates were towjjrds 
the end partly redissolved by the carbonic acid (during the separation 
of the lime). 

After a lapse of ten years, Ilousscau(2) has resumed the proposal 
of Kuhlmann, and has given it practical form which answers the 
requirements of the manufacturer, according to the Report of the 
Committee(3) elected by the French Academy for the purpose of 
inquiring into this subject. By this method the clarification is 
effected (according to the quality of tLte beetroot) with a quantity of 
lime 3 to 4 times as large as that hitherto used — a quantity of ^ lime 
which should be about suffi<?ient to cpnvert all the sugar present into 
sugar-lime. As soon as the juice has reached the temperature 
of 55^, the lime is added, prcvio^usly mixed with 6 times its quantity 
of water ; the temperature is now raised to 88° or 90°, the steam then 




(1) Ann. Chem. Pharm. XXVH, 17. ^ 

(2) A description by Payen of the method and the apparatus, Instit . 1850, 330, next 
in Bull. Soc. d^Encouragement, Mars, 1850, 132 (thence in Dingl, Pol. J. CXVI, 297') ; 
notes on the results obtained by experiments in manufacturing, likewise by Pay6n, 
Moniteur Industr. 1850, No. 1425 (thence in Dingl. Pol. J.^ CXV, 457). 

(3) Compt. Rend. XXXI, 539 ; Instit. 1850, 330; Dingl. Pol. J. CXVIII, 221. 
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Use of shut off (consequently before the juice begins to boil), the precipitate 
allowed to settle, and the liquor passed’ through a filter. The juice, 
now perfectly cleaiv is then treated with carbonic acid without delay. 

^ At first a bulky frot'fc is formed, which goes down as the precipitation 
of the lime from tile sugar-compound progresses, and disappears 
entirely, towards the end ; the carbonic acid is then shut ftff, and ^he 
juice, after being prcviously'^^deprived of the excess \)f carbonic acid by 
boiling, brought on a charcqalrfiltcr. It it^ot required to let the 
lime first settle. , Th«! filtb'ed liquor is then farther treated as uSual, 
and is said ^ yield very satisiactovy prothxcts, which can be worked 
up with faciut^- The Commission of the Academy consider that the 
method of Rousseau — provided the •^ugar in the precipitates is 
properly recovered — is more economical than the ordinary one; 
they arc, however, of opinion that the alkalies in the juice which 
remain behind in the form of carj)onates after the treatment with 
^aKbQpm acid, might' exercise an unfavourab^ influence by acting on 
the foreign organic substances not ^precipitated by the lime. They 
state, however, farther, that Rousseau has also provided a reme^^ 
against fhis, by advising the addition, towards the end of the action ’W- 
the* carbonic acid, of some ammonia which, in the form of carbonate 
of ammonia, decomposes the compounds of those organic substances’ 
with lime, when the lime is precipitated, the ammonia set free, and 
the organic substance transferred to the alkali which is thus neu- 
tralized. Taking this as granted, still the organic substances in the 
last-named compound will remain dissolved, and will be decomposed 
during the boiling, and thus give rise to colour; the same evil is 
therefore again encountered, the removal of which formed the 
starting-point. 

Michaelis(l) has described an appai’atus for the purpose of sepa- 
ratifig the lime from the clarified juice by means of carbonic acid ; 
Paycn(2) has also communicated Bucli au apparatus, wliich is at the 
same time constracted to prepare carbonic acid from coke. 

Kuhlmann(3) has likewise, recently made some experiments and 
observations on the manufacture of sugar from beetroot, which partly 
have reference to his former* proposals on this branch of industry, 
partly have for their object to test new methods discovered by him. — 
His experiments confirm, fir8t,^the decidedly favourable influence 
which is exerted by an excess of lime ' employed in the clarification, 
actiUg as a preservative against the changes of the juice ; they farther 
show, that this excess, however varying its amount may be, can at all 
times be removed by the addition of carbonic acid, with the exception 
"V)f a slight remnant, which is, however, pretty constant. — Kuhlmauu 

(1) Dingl. Pol. J. CXV, 444. 

(2) Rev. Scientif. Industr. XXXVIII, 219. 

(3) Compt. Rend. XXX, 341 ; Instil. 1850, 154; Ring). Pol. J. CXVI, 61. 
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regards, as a principal evil in the clarification with lime, that potassa 
ji(Bnd soda become free, the alkaline reaction of which is not neutralized 
by the subsequeiit process. His endeavours to rei^ve the alkalies by 
a proper agent were at first unsuccessful. The aji^lication of the ordi- 
nary mineral acids proved perfectly unpracticffolc on account of the 
necessity and difficulty of neutralizing* them exactly. The alkalies do 
not act upon sulplnte of magnesia in thc'4>i’cscuce of sugar. 

Use of Phosiiiiate o4, A>'>*nonia. — Kuhlmann, therefoite, relin- 
quished the salts with fixed bases an5 dii^cteck his attention to those 
with a volatile base, viz. : the aramouia?salts ; he tfius foipid that sal- 
amoniac and sulphate of ammonia offered considerable iirij)edimcnts, 
that however the addition to the juice of 1 per cent of phosphate of 
ammonia proved advantageous, inasmuch as it precipitates at the same 
time the excess of lime in the sugar and noutralizTes the alkalies, as 
well as imparts to the juice thus treated excellent properties during the 
boiling, which render if^applicablc on the lyrge sciilc. A trial made on 
the large scale proved very successful. Jlcspccting the j)i’icC "of this 
salt, Kuhlmann is of oj)inion that it could be procured at a suffi- 
ciently cheap rate when made the sulyebt of a regular manufEfbturc on 
the large scale. 

Use of Acetate of Lead. — Scoffrcn(l) published some state- 
ments on the Spanish mtfnufacture of cane-sugar, and mentions on ’ 
this occasion that he introduced there, with complete success, his 
method of clarifying 8ug*ar by means of basic acciq^c of lead and sul- 
phurous acid (see Annual Report for 1847 and 1848, II, 344, and f#r 
1849, HI, 494). — The specification of Scoffren^s j>atent(2), which 
has since been published, gives some account of the manipulations 
necessary for its application. From this it is seen, that the lead-salt 
is only added to the juice after this has been kept* boiling for some 
time, after the coagulated mass thus formed has been removed, and 

the skimmed liquor been cooled down a few degrees below the boil- 
ing-point. The application of thS lead-salt in this method has 
recently caused some anxiety on accoqnt of the poisonous properties 
of the products if the latter should contain an amount of lead. An 
official inquiry on this subject has •been' undertaken by Thos. 
Graham, Thos. Thomson, and A. W. Hofmann(3); they^tate 
that an amount of lead could certainly be detected in the pro- 
ducts (loaf and syrup), but *that this amount occurs likewise in the 
products of the former methods, and although it was in every instance 
below the really dangerous quantity, yet it ought-not to escape 
the serious consideration of the authorities. Three medical arbi- 
trators, Pereira, A. S. Taylor and Carpenter(4) declared, in 

^ 

(1) Chem. Gaz. 1850, 340 ; Instit. 1850, 335 ; Dinglt PijJl. J. CXVIII, 217. 

(2) Chem. Gaz. 1850, 368.. 

(3) Pharm. J. Trans. X, 180. (4) Ibid. 184, 
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UMof answer to a similar question put to them, that the amount of 
*^*ead.** lead found by the above chemists was, at . least in the molassesi^ 
sufficiently large ^-o interdict its use as a daily iwticle of food. — Phy- 
siological experimei^s on this subject made by Grcgory(l) on ani- 
mals, appeared to piVve to him the perfect harmlessness of sulphite 
of lead. — Brande(2) coincide's with this view; he points out^the 
complete insolubility of tftm salt, and directs attention especially to 
the state*’ of the protoxide of lead. He observes that in ordinary 
syrup the protoxidfe ,of iLad in paint taken in the form of car- 
bonate, and is, * therefore, 'injurious ; .but this is ,not the case 
with the sulphite in the new method. Scoffren(3) defends his 
method by means of the arguments brought forward by Braude and 
Gregory; Redwood(4) proves, however, that sulphite of lead can 
be dissolved by means of small quantities of hydrochloric and lactic 
acids, as well as by chloride of sodium, and indirectly by soda. 

use of Sulphate iiif Bliioxiae of Till. — In ^letter to Graham(5) 
^VvlirD ift'ton discusses some experimonts which he has instituted for 
the purpose of testing the capability of tlic salts of the heavy metallic 
oxides fftr decolorizing sugar-sjrpps in manufactures. Without arriving 
at •definite results, he found on this occasion that basic acetate^ 
lead, although it yields good results, .is far .less active than sulphatq 
■ tin if this be added to the saccharine juice with an excess of 
and then be heated to boiling. The precipitate is said 
mixture of gypsi^ and of the compound of the organic matter mtft 
binoxidc of tin. .. j- .;.' " 

Vse of Baryta. — ^Thc methods hitherto used or proposed for the sepa- 
ration of the su^ar from the juice of the beetroot and of the sqgar-c^ne, 
arc based upon the transformation of the foreign substances infeoi an 
insoluble form or combination, consequently upon a scparqtioui ; of 
these substances from the sugar. The reverse, viz. ; the separgtioil of 
the sugar from the foreign bodies by a precipitation of the former 
from the juice, is arrived at by the method of Dubrunfaut and 
R. de Massy, for which a patent has recently been taken out in 
France. It is based, on the well-known property of baryta to fojm 
an insoluble compound with the sugar at a boiling-point. — Gaplftier 
de Claubry(6) published the following communication on the mefhod 
•in question. The juice is mixed with so much caustic baryta. as is 
required to precipitate tho whole of the- sugar ; the precipitate formed 
is separated from the liquor which retains all the other substances in 
solution, by washing, and by means of appropriate mechanical contri- 
vances (replacement-apparatus, &c.) ; it then forms pure sugar-baryta 
.-which is next decomposed, by means of - carbonic or sulphuric acids. 

• 

(l) Pharm. J. Trans. X^IST. 

(3) Ibid. 189. . 

(5) Chera. Soc. Qu. J, III, 55 


( 2 ) Ibid. 188. 

(4) Ibid. 120 ; Chem. Gaz. 1850, 438. 
(6) J. Pharm. [3] XVII, 379. 
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On the one hand, a sqlution of pure sugar is obtained, which is 
boiled down as ustlal j and on the other hand, carbonate or sulphate 
of baryta which are again worked up for caustic ^ryta ; the former 
by ignition with charcoal, the latter by being converted into sulphide 
of barium which is again decomposed by protqjjLide of copper. — It is 
veiw doubtful whether caustic baryta possesses in reality the property 
of Irving in solution all the 'substances wiiich accompany the s.ugar. 
Moreover, in the spcci6catio« of this patent taken out in ’England 
under the name of Newton(l) it is especially required that the treat- 
ment with basyta is to be apj^ed onl^ after the usual clarification 
with lime. 

Use of Ammonia. — Michac4is(2) thinks he has materially im- 
proved the manufacture of the sugar from beet-root by proposing to 
add ammonia to the fresh pulp of the beet-root ; however, as he him- 
self remarked, he has obtained J)ut little encouragement from the 
manufacturers. ^ 

Barreswill(3) has published ^ short critical synopsis of ttie more 
important recent methods for manufacturing sugar ; it is the intro- 
duction to a more extensive analytical ^inquiry into this "subje^ 
which he has in view. ^ ’ * •-* 

Scbarling(4) convinced«himself by experiment, that the decoloriz- 
ing power of the animal fcharcoai used in sugar-factories, may be 
restored to it by treatment with overheated steam, quite as efiec- 
tually as by the usual process, that, however, it is thus apt to retain 
a portion of the absorbed substances which are injurious to the 
purity of the sugar. , 

Extraction of Cane-Jnlce. — Payen(5) described a machine invented 
by Bessemer for the purpose of extracting the juice from the canes. 

Beer. — In a treatise on the composition of beer, Wacken- 
roder(6) published a series of analyses made in 1846 and in 1849, 
from which we extract the following^ particulars : whenever the same 
beer was analyzed twice, only the later analysis of the two is given. Nos 
• 1 to 4 inclusive are beers brewed for stock, viz. : No. 1, of the Royal 
Brewery at Munich; No. 2, of the Rose Brewery at Jena ; No. 3, of 
the Municipal Brewery at Jena; No.* 4, from Oberweimar. ^he 
others are ordinary beers, viz. : No. 5, from the Rose Brewery at 
Jena; Noi 6, from the same -place, (Doppelbier, double or strong 
beer) ; No. 7, from Lichtenh&in ; No. 8, from Ziegenhain ; No. 9, 
from Wollnitz (the last three were foul). 


(1) From London Journal of Arts, May, 1850, 229 in Dingl. Pol. J. CXVII, 136. 

(2) Dingl. Pol. J. CXV, 451. 

(3) J. Pharm. [3] XVII, 351 ; J. Pr. Chem, L, 269. 

(4) J. Pr. Chem. L, 375. 

(5) Compt. Rend. XXXI, 780. 

(6) De Cerevisise vera Mixtione et Indole Chemica ; Jenae, 1850. 

VOL. IV. HU 


Use of 
baryta. 



Beer. 


466 TECHNICIfL CHEMISTRY, 


Number . . • 

1. 

2. 

3. 

‘ 4. 

5. 

6. 

7. 

8. 

9. 

Alcohol • . . 
Albumin . . . 
Dextrin . . . 
Sugar .... 
Lactic acid . . 
Water and car- 
bonic acid . . 

4019 

0*028 

619£ 

oarii. 

0-202 

89-212 

3*541 

0*019 

I 

I 91538' 

2-895 

0016 

7*852 

0394 

? 

88*843 

3*641 

0 019 
6*357 
0*292, 
? 1 
90*691 1 

2*083 

0*005 

; 4*205 

0*103 

93*604 

1-880 
0 070 
7*707 
0*304 
? 

90*039 

2 871 
0*043 
4*804 
0*386 
0*707 

91*109 

2*666 
0*078 
4*891 
0*295 
0*347 j 

91*823 

2*433 

0*023 

1 8*544 

0*407 

93*593 

100000 

1 100-000 

Hfd'OOO 

100*000 

100*000 

100 000 

cioo-ooo 

100-000 

100*000 


The alcohol was determine^ ,hy distilKitior*.” It is necessary farther 
to state that Waokcnn)(|6r desi^ates as albumin, all that 
which coagulates when the beer ia*Doiled (in Nos. *7, 8, and 9, 
the suspended *partfcles causing the cloudiness arc included) ; as 
sugar, that portion which is dissolved by alcohol from the (not 
completely dried) extract left on evaporation ; and as dextrin, what- 
ever is thus left pndissolvcd. The residue obtained on evaporating 
the alcohol (sugar) yielded to ether minute quantities (0‘005 to 
of oily, fatty, aad resinous sub*tanccs. According to 
Wackehroder, all beers contain s lion-volatile acid, free, which he^ 
regards^^ as lactic acid, althopgh he did, not succeed in obtaining a"| 
cvyatalhpe zinc-salt from it. Tlie light beers made by the tw-fer- ' 
mentation {ObergUhrung) contain more of it than the stqi^ beers,, 
brewed by the bottom-fermentatiotf (l/n^^a/trMW^) iji^tdso. occurs, 
in some instances, even in the wort. The lactia^jf^ji -mentioned 
has been determined by the acidimetrical methocl ny 'means of a 
standard solution of carbonate of potassa, either in the beer itself, 
previously coloured wit'h Brazil-wood, or, when the beer .contained 
acetic acid, in. the extract. The estimation of the ammonia whic 
was attempted by distilling the beer with lime, cannot quite be 
depended upon. In conclusion, Wackenroder thinks, contrary to 
the opinion prevailing at the present time, that in the fermenta- 
tion of beer there is certainly a formation of a kind of fusel-oil, and 
he suspects that one of the substances extracted from the sugar by 
means of ether is oendnthylic acid ; which, however, he did not suc- 
ceed in demonstrating in a direct manner. 

En^elmann(l) communicates the following analyses of beers from 
Wiifsb'aden [Nos. 1 to in^usivc, strong beer {Doppelbier) ; No. 5, 
light beer {J)unnbier)'\, which he executed for the purpose of com- 
paring the various methods of examiping beer. {B signifies Bal- 
ling’s saccharimetrical, St Stcinheil’s optical and hydrometrical 
method, Fh Fehling’s mode of determining sugar, dst direct deter- 
mination of alcohol by means of distillation). 


(I) J. Pr. Chem. L, 133. 
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of the 
wort. 

B 

Bxtract 

^ of the 

beer. ■ 

St. 

Sugar in 
the beer. 

F 

attenuated 

sugar. 

ti. 

14942 

12*359 

11*409 

11*302 

10*861 

6*487 

6122i 

4*375 

5*025 

5*125 

6-40 
, 6-20 
4-50 
510*" 

1*111 

1*000 

0*241 

1*000 

1*910 

8-455 . 

6- 237 

7- 134 
6-a77» 
5-73^ • 

a 

b 

c 

d 

e 


Amount of alcohol. 


calcuV vcd 
fro*‘f e. 

li 

B. 

St. 

dst. 

4*32 

4-416 

4*30 

4*23 

3*18 

3*229 

3*20 

3*06 

3*59 

3*623 

• 3*66 

3*49 

3*20. 

3*231 

3*10 

3*14 

2tf93 • 

2*946 

— 

2*86 

i < 

# 

g i 

h 

i 


The quantity of sugar attenuated during the fermentation is 
inferred from the difference of* the amount of cjtract in the wort 
and in the beer. The quantity of alcohol which,, according to calcu- 
lation, should thus be formed agiiees, as will be seen, very closely with 
that found by expcrimgut. • * 

Walz(l) has analyzed 13 'different kinds of beer. Considering 
the total omission of all Retails respecting the properties^and the 
mode of brewing of these beers, the njumbers obtained by W^l.z 
offer too little interest tp be inserted here. * 


Fuel and lllnmlnatini; materials, illumination by Cas. — 

For the purpose of purifying coal gas, Ijaining(3) recommends the 
application of a satmated solution of sesquichloride of iron, mixed 
with lime : this is mixed with sawdust in order to convert it into a 
moist, permeable mass. The advantage of this mixture is said to 
consist in the following property; after being used — consequently, after 
the absorption of sulphuretted hydrogen — it can be regenerated by 
mere exposure to the atmosphere, and thus be rendered capable of 
being applied afresh, until at last it becomes unfit by too great an 
accumulation of ammonia-salts. — ^Besides Iviming, Hills (3) has 
likewise taken out a patent for this method. 

Malenfant(4) found, in testing the ammoniacal liquor of the 
gas-works at Chalons-sur-Marne by tl^ aikalimetrical method, that 
1 litre neutralized a quantity of sulphuric acid corresponding to ^4'7 
grms. of ammonia. He farther states that he found sulphocyanide 
of calcium in the aqueous extract of the lime from the purifierfe of 
the gas. 

Manufacture of Stearin. — Scharling(5) proposes* to effect the 
decomposition of fats for the purpose of manufacturing stearin by 


(1) Jahrb. Pr. Pharm. XX, 149. 

(2) From Lond. Journ. of Arts, May, 1850, 279 in Diugl. Pol. J. CXVI, 294 ; Chem. 

: Gaas. 1850, 218. ' 

(3) From Lond. Joum. of Arts, August, 1850, 26 in Dingl. Pol. J. CXVIII, 102. 

(4) J. Pharm. [3] XVIII, 131. (5) Loc. cit. p. 275. 
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means of over-heated steam. This method has been practically 
applied for several years already; see the patent of G, Gwyhne and 
G. 'Wilson(l). 

A communication '^n the Journal de Chimie Medicale(3) recom- 
mends the application' of oxalic^ acid^ in the proportion of toVo fo>^ 
the purpose of bleaching stearic acid. The bleaching agent should^be 
added in solution to the sttoric acid, melted as us'tial by steam, and 
should be' boiled with it during a quarter of aniour. The operation is 
apt to fail when the stearic ajid has previously been treated with albu- 
men, as is f^jequently done. When stearin thus bleached is exposed 
for some time to the 'air, a foreign substance is separated by oxyda- 
tion. In order to remove this substatice, and at the same time the 
oxalic acid still adhering, the stearin should be melted with water 
acidulated with sulphuric acid, then mixed with 10 per cent of white 
wax, and agitated with a solution of, .white of eggs (3 eggs for every 
^Q.V,ilgr,ms. of steariP), until the melted fat appeal’s transparent. 

Vse of'itlydrogrcn as Fuel and lllnipii.atlnfir Material. — From a re- 
port of O. Henry (3), we learn the following particulars on the manu- 
facture and application of ^hydfujgen for' illuminating and heating 
pu^l>oscs, which has been for some time carried on in an establish- 
ment at Passy, near Paris. The principle on which it was at first 
based by the inventor, Gillard, consisted in a reduction of the 
vapour of water in a red-hot gas retort filled with iron-wire ; con- 
neeted, however, with a contrivance which rendered it possible to 
rCatorc the efficiency of the wire which had become oxydized, and 
was thus rcnde^’cd inert. By the mere turning of a two-way cock, 
namely, the access of the steam was shut off, and a current of car- 
bonic oxide (disengaged for this piu’pose from coke) admitted into 
the rctoi’t. Carbonic acid was thus formed, which was not con- 
ducted to the hydrogen, but into a separate channel, and the 
metallic iron, after the original communication of the cock was 
restored, served again for the ifisengagement of hydrogen, and so 
on, in uninterrupted succcssiop. Various difficulties, however, in- 
duced Gillard to abandon this system, and to replace it by another 
in which the decomposition v)f the steam was effected by passing 
it through a retort filled with red-hot charcoal. . The gas disen- 
gaged by this process generallyc consists, as is well known, of about 
4 vhls. of hydrogen, 1 vol. of carbonic acid, and 3 vols. of carbonic 
oxide, which latter amount may certainly be diminished by an excess 
of steam. GiTlard, however, no doubt is mistaken if he expects 
to obtain a mixture of hydrogen and carbonic acid (which he sepa- 
hites by an ordinary lime-purifier) free from carbonic oxide. 


(1) Dingl. Pol. J. C, 472." (2) J. Chim. M^d. [3] VI, 69. 

(3) J. Pharm. [3] XVII, 105 Dingl. Pol. J. CXVI, 222. 
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BROWN COALS. 








1 

Rlestedt 

; Georgengrube, in pieces . 

33'4 

11 97 

5713 

4*16 

27 05 

n-66.. 


2 


,, fossil wood 

31-7 

1*218' 

•01*13 

5-09 

31 95 

1*83 * 


3 

Vofgtstedt j earthy, with fossil \vod?L 

40*2 

1*241 

49 15 

4-45 , 

32-25 

14*15 


‘-JT 

‘ LOderburg ; earthy, clear . . . . 

49-5 

1*219 

45-30 

4-90*^‘ 

31*95 

7*85 


5 

Mertendorf; earthj, clear 

48 0 

1*233 

r.49n5 

5*17 

24-84 

21*54 


0 

Altenweddingen j earthy, with nodules . 

47-3 

1*194 

.')7-71 

4*75 

22-94 

14*60 


7 

Biere: earthy, with nodules 

40-9 

1*200 

55*92 

. 4*77 

22*48 

16*83 


8 

Tolhvitz 

earthy,’ clear .... 

49 0 * 

,1*257 

57*51 

5*29 

25-40 

H*80 


9 

Pretzstf^;^ earthy,' vith nodules 

507 


50-80 

4*96 

26 20 

18*04 

F. 

10 

TeudJtz : eWfthy, clear . . , . 

4sn 

1 '2t?;i 

54*('2 

5-28 

27-90 

I2’6« 

^ Bischoff. 

11 

Brumby 

earthy, with pieces . T 

4()*(> 

1*203 

47*78 

4*28 

18*42 

29-52 


12 

Lebendorf} earthy, with pleees 

42 7 

1*318 

47 73 

-4*34 

17*64 

30*29 


13 

Zscherben : earthy, with nodules 

49 5 

1*207* 

57*82 

2)*59 

24-53 

12*06 


14 

Runthal 

upper mine, earthy, clear 

50*0 

1*139 

59*35 

5*80 

26-31 

8*48 


ir» 

llunthal 

lower mine, earthy, clear 

48 7 

1*127 

65*94 

6*07 

25*67 

2*32 


It? 

WOrscheti ; earthy, clear 

499 

1*142 

60-76 

5 99 

23 13 

10-12 


17 

Gbratewitr. ; earthy, with pieces 

. . 

• . 

07*11' 

10*28 

10-02 

12 59 


18 

UauenV^fJirdcrkohle . . . ^ 

14*83 

•• 

59 00 

4*55 

25-77 

10*68'^ 
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19 


^•Leopoldsgrube ^ . 

3*55 

, , 

70 21 

5-03 

13-50 

5 26^ 


20 


Fnustugrube, ClarJiU'')t7. 

3*75 


76*03 

498 

13-92 

4-47 


21 


,, Faustallrjtz 

3-84 

, , 

77-25 

4-58 

13 35 

4-82 


22 


KOulgsgrube, lierhardfldtz 

4-15 


79*51 

4’S7 

12-96 

266 




„ Heintzmunnflutz 

4 37 

, , 

73*48 

i 4-95 

1864 

2 93 


24 


Mine MorgenrotU 

8-35 1 

. , 

74*57 

4*82 

10*14 

4*47 


25 

01XC£llUlla 

Leo 

400 


78*22 

4-89 

12 95 

3-94 


20 


„ Louise, OberflOtz 

3*81 


7002 

4*99 

14 87 

10 12 


27 


,, ,, NiederflOtz 

1 3*27 

. . 

70-79 

5*32 

19*34 

4*55 


28 


„ Kugeniens GlUck 

i 0-83 

# , , 

73*20 

4 93 

19-M 

2*76 


29 


„ Glilckhilf . . . 

2-39 


80*82 

5-10 

9 51 

4-57 

^W. Baer. 

30 


^Kbiiig. Louiscngr. HeinitzllOtz 

3*35 


73*91 

4-85 

1759 

3*65 


31 


["Mine Laura 

10 !} ^ 

• . 

74*81 

4*35 

8*70 

12 08 


32 


„ Gliicksburg FlOtz Franz 

1*28 

, , 

72-00 

4-05 

924 

1405 


33 


„ „ Flbtz Flottw^eli 

108 


77*25 

402 

8*14 

10*59 


34 1 

West 

,, of Eiigelsburg 

1-23 


85-90 

456 

6*33 

3*21 


35 1 


„ Schafberg, FI. Alexander 

1*27 

• . 

82-02 

4*16 

4*53 

9*29 


30 

phaliau. 

Lower mine Franziska 

119 


77*10 

4*65 

11*79 

6 56 


37 


„ Louise .... 

2-25 


78 05 

5*05 

12*92 

3*98 


38 


Mine PrUsident 

1*31 

< ' 

79 72 

462 

12*40 

3*26 


39 


L_ ,, Friedrich Wilhelm • 

203 

.• 

82*22 

5 00 

1 7*71 

5*07^ 
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V ^ 

_y 

. 

40 

Calton Hill ...... 

.• 

.. 

91*23 

' 2*91 

5 86 

1 

Vbicker, 


■ 

COKE. 








41 

Fri'Mn coal of the FaustaflOtz 

4- 96 


87*82 

1*43 

5*14 

6*6l> 


42 

.. 

„ GerhardflOtz , 

5*88 

•• 

90*01 

1*46 

6*30 

2 23 

^Baer. . 

43 

, PRAT-COAL . .... 

5*28 

, , 

78*42 

4*01 

14*77 

2*80) 
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For the purpose of illumination^ the gas is to be mixed with a 
proper amount of atmospheric air, and a cylinder of fine platinum- 
wire introduced into the flame, when by the ignition of the former 
the hght is produced. According to experiments made with thi^ 
gas at Manchester by Hodgett(y, .its illuminating power is only 
half as great as that of the gas from cannel-co^l j it requires, there- 
fore, more spaciouS apparatus and pipes, find is besides expensive on 
account of the large ^motfnt of lipiq required, and the want of 
useful secondary products. I . • • 

According*to the above rtiport,'Gillard(2) finds his gassparticularly 
applicable to the heating of rooms, because all* the* heat ‘disengaged 
remains in the heated space ? he does not state, however, in what 
manner this is to be done. 

Antiiraelte. — In the anthracite of Calton Hill, near Edinburgh, 
V6lcker(3) found 0*69 per cent of nitrogen, 2’96 of sulphur, and 
1*05 of ashes, in addition to the amount of (ftirbon and hydrogen 
given in table. E, No. 40. He .draws attention to the largb amount 
of sulphur, which amounted to far more than the iron could 
take, even if the ash consisted entiuely qf sesquioxidc of y’on. He 
supposes that the sulphur is contained in the anthracite as a* con- 
stituent of an organic compound. — According to Horsford(4), the 
ash of the anthracite of *Lehigb (North America) contains 0*5 per 
cent of soda but no pota^sa. 

c»ai — W. 11. Johnson(5) has compared the American coals 
(according to former investigations) with thifee of Great Britain ■fafter 
Playfair and de la Beche, Annual Report for ISd? and 1848, II, 
p. 353 sqq., and for 1849, III, 497). 

In continuation of the investigation of various kinds of fuel by W. 
Baer(6) (see Annual Report for 1847 and 1848, II, p. 350), a second 
and a third series have now been published, the results of which are 
contained in table E, No. 19 to 39 inch, and 41 to 43 inch The 
amount of water was determined by drying at 100°, the carbon — in 
order to avoid errors resulting froip the formation of sulphurous 
acid — by combustion with a mixture of the protoxides of copper and 
lead; the nitrogen, partly by the metholi of Dumas, partly by that of 
Will and Varrentrapp. The latter amounted in the coal of the 
mine of the Engelsburg to 1*56 per cent (determined by Dumas* 
method), in that of the Kodigin Louise Mine from Heinitzflotz to 
2*49, and in that of the Mine President to O’ 84 per cent (both deter- 
mined by Will and V arrentrapp* s method) . From the quantitative 


Use of 
hydrogen 
aft fuel and 
illuminat- 
lug mate, 
rial. 


(1) From Journal of Gas-lighting, in Dingl. Pol. J. CXVIII, 156. ^ 

(2) Loc. cit. p. 468. 

(3) Proceed, of the Roy. Soc. of Edinburgh, 1850, 300 ; Edinb. New Phil. Journ. 
XLVIll, 333 ; Instit. 1850, 285. 

(4) Proceed, of the Americ. Assoc, held at Cambridge, 1849, 233. - 

(5) Ibid. 221. 

(6) Arch. Pharm. [2] LXl, 1 and LXIII, 129. 
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Coal. analysis of the ashes of the coals^ it appears that all the kinds examined 
contain sesquioxide of iron, alumina, lime, silica, sulphuric acid, and 
sulphur in large qui\ptities ; baryta (in those of Silesia only), magnesia, 
/chlorine, and phosphoric acid in more minute quantities. — According 
to a correction of Baer, the bfown coal mentioned in the Annual 
Report for 184-7 andfl848, II, p. 350, is not from Phmen, but from 
Rauen, in the neighbourhodJ of Fiirstenwalde. * 

Brown 'coal. — F., Bischoff(J) has ntfade fin investigation of the 
brown coal occurring ia thd'I^ossian province of Saxony ; the results 
are commu»icated in table E, No. 1 to 18 inch The btown coal of 
Voigtstedt 'and 6f Riestedt possesses a distinct ligneous structure; 
the others are earthy. The colour is,* in the order observed in the 
table, from black, (lliestadt), to light bi'own (Runthal), and yellow 
(Gorstcwitz). The, large amount of water in the fresh coal is said 
to be reduced only to 25 or 30 per cent by drying in the air. 
During this process, "however, no increase of Ijbe value as fuel takes 
place ; bfii a diminution of it in conaequcnce of a decomposition not 
as yet more closely investigated ■(“ cold qombustion”). On account 
of this p^’opensity to undergo decomposition, the analyzed samples 
have ' been dried at a temperature not’ quitp reaching the boiling- 
point. We omit the theoretical values of" their heating power cal- 
culated by Bischoff from his experiments," since this kind of calcu- 
lations is based on supiiositions which, according to recent observa- 
tions (see Annual Report for 1847 and 1848, I, p. 34, sqq), cannot 
nCvv'bc regarded as correct. 

Peat. — Soubciran(2) obtained by the ultimate analysis of peat 
occurring near Mennccy in the neighbourhood of Corbeil, 54‘6 per 
cent of carbon, and 5*44 per cent of hydrogen. After washing the 
peat with hot alcohol and with ether, he obtained 53’5 per cent of 
carbon, 5’40 of hydrogen, 2*1- of nitrogen, and 38*7 of oxygen, 
the aniouiit of ashes (not stated)^ being deducted. 

Petzholdt(3) gives an account of a fossil, applicable as fuel, 
which occurs on the northern s,horc of the Peipus Lake in Esthland, 
as a member of the silurian mountain. This fossil forms a stratified, 
light-brown, friable maSs consisting, according to Petzholdt, of 
65*5 per cent of organic matter, 33*1 per cent of ash and 1*2 per 
cent of moisture, and surpassing wood in heating power. 

Coke. — A most important improvement in the manufacture of coke 
' has met with an extensive application in France during the last ten 
years. It con'sists in freeing the coal intended for the manufacture 
of coke, from adhering minerals (iron pyrites), by means of a 
'mechanical preparation in the moist way; a considerable diminution 
in the amount of ashes' and a correspon^ng increase of the value. 

(1) From the Bergwerksfrennd Bd. XIII, No. 2S in Dingl. Pol. J. CX'VI, 103. 

(2) J. Pharm. [3] XVIII, 16 ; J. Pr. Chem. L, 201 ; Dingl. Pol. J. CXVII, 383. 

(3) J. Pr. Ctiem. LI, 112. 
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of the coke is thus effected. Marsilly(l) has now published a 
long description of an improved method for doing this, conccniing 
which we refer to the original. 

pyrousneons Aci4. — The experience in the manufacture of pyrolig% 
neons acid has shown that the pyrolignate (acetate) of lime is in no 
instance completely decomposed by Glaubcr^s-sal^ and that at the same 
time a portion of*the precipitant is thrrftvn down with the sulphate 
of lime in the fbrm'\)f a*compouQ.d,very littje soluble* in water. 
According to Beringer(3), a manufactm^r. in Berlin has succeeded in 
avoiding thi» double loss, s£hd in obtaining a very pure aoetic acid, by 
immediate saturation of the crude pyroligneous? acid with’sulphide of 
sodium. * 


Application of Woody Fill rc: Dycln i;. Distinction of Various 
Woody Filires. — Maumene(8) employs the acuou of bichloride of 
tin on the carbo-hydrates (sec p. 41.5 of this Report) to distinguish 
the animal textile fabrics from cottoi\ and linen. On treating the 
fabrics with bichloride of tin at a tempcrajture between 130° ^nd 150°, 
the linen and cotton fibres become black, whilst the fibres of* wool 
and silk remain unchanged. Of course this test is only applicable 
for light-coloured or white fabrick (yarn). 

Application of Casein In Dyclnir — llroquctte(4), who formerly 
introduced the application of albumen into the art of calico-printing, 
has given a new direction to this branch of* industi’y by the appifca- 
tion of animal substances for the piu’posc of fixing colours, an idea 
which promises to produce a lasting effect. By this treatment, the 
cotton is said to be “ aiiimalized’^ — viz. : prepared in such a manner 
that it behaves towards dyes like wool. The substance used by 
Broquette is prepared either from milk or from flesh. ’ In the first 
case, the curd is separated from sl^immcdj sour milk, then carefully 
washed and dried. In the second case, minetd meat is washed with 
water until it has become a white mass ; this is dissolved in a weak 
solution of potassa, not to be used in excess, the warm solution 
strained, and then precipitated with an heid ;* the precipitate is treated 
as above. — The animal substance thus obtained is only the* raw 
material for the actual fixing material. In order to prepai’e this, the 
dried substance is dissolved in water by means of caustic ammonia 
and heat ; the solution is then mixed with 3 per cent of olive-oil and 
slaked lime, keeping it stirred so as to form a mass similar to an 
emulsion. This mass serves either as mordant (in which case it ^ 
contains 13 per cent of lime), and is fixed upon the bleached calico' 

(1) Ann. Min. [4] XVII, ML ^ 

X2) Ann. Ch. Pharm. LXXIV, 345; ,Dingl. Pol. J. CXVH, 367. 

(3) Compt. Bend. XXX, 447 { Instit. 1850, 122 ; Dingl. Pol. J. CXVI, 325. 

(4) From Rep. Pat. Invent, in Dingl. Pol. J. CXV, 66. 
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.^ppiica. by steam, when it is ready for being dyed in the vats } or it is used 
^ueinhi to prepare printing colours. For the latter purpose/ the mixtxure 
lyeing. (prepared with 3 per cent of lime only), is triturated with- the iu- 
^luble dye — for instance, ultramarine ; this is then printed on the 
stuff, and fixed like steam-colour^. Vegetable pigmeuts are first con- 
verted into lakes, an^ then treated in the same manner. , 

Barj-eswilil) has published a description of Briquette’s method 
with special references as to tl^wetical ai^ practical details. 

R. Wagner(3) obtained )»y Broquette’s method with fustic on 
calico at first a tine colour, which afterwards changed «onsiderably 
into brown, 'and gCneraflly he obtained unsatisfactory results. 

Deportment of Sal-ammoniac in DVes contalnlngr Copper; — In 
calico printing, in certain cases, espe6ially with printing colours, the 
dyes are mixed with a salt of protoxide of copper and sal-ammoniac for 
the purpose of effecting oxydation. Tp explain the part which the latter 
plays in this process, C. Kochlin and Plessy(3^ direct attention to the 
fact, that k solution of acetate of copp^ is not reduced by metallic cop- 
per when by itself, but in the presence of sal-ammoniac, and that the 
solution again assumes a blue colour when* exposed to the air. In ex- 
periments made on this subject, they found that in dyeing with catechu, 
a solution of acetate of copper thus reduced, completely replaces the 
salts of protoxide of copper hitherto employed, which are not reduced ; 
they explain this by the great facility with which the former solution 
absorbs oxygen from the air and yields it up again. They farther 
foundj that sal-ammoniac cannot be replaced by another ammonia-salt 
but by chloride pf sodium and other chlorides ; and that the copper 
when employed in the form of chloride is very effective in the dyeing 
mixture, whilst it is almost entirely ineffective when usecl in the form 
of sulphate. Accordingly, they farther conclude, the^dvantage of 
the sal-ammoniac consists solely in the formation of protochloride of 
copper, for which purpose chloride of sodium is just as applicable j 
protochloride of copper •behaves towards the pigment just as towards 
metallic copper in the above expjeriments, viz. : it oxydizes it lastingly, 
inasmuch as when reduced, it again absorbs oxygen, which it yields 
up again, and so on. ' ^ 

H, - Schlumberger(4), in repeating these experiments, arrived at 
different conclusions. According to him, the sal-ammoniac rather 
effects the formation of double salts \^hich, although they are in- 
tended to oxydize the colouring matters, are likewise destined to part 
with an oxide di copper for the purpose of fixing the dye upon the 

fibre ; the sal-anamoniac, he says, can by no means be replaced by 
♦ * 

(1) J. Pharm.* 13] XVII, 271; J. Pr. Chem. C, 314; Dingl. PoL J. CXVI, 227; 
Chem. Gaz. 1850, 384. 

(2) Loc. cit. p. 358. < 

(3) J. Pharm. [3] XVIII, 4Q1 ; J. Pr. Chem. LI, 474. 

(4) J. Pharm. [3] XVIII, 406 J. Pr. Chem. LI, 279. 
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other chlorides. Protochloride and nitrate of copper have to he 
applied in too lai^e a quantity, and are, therefore, not suitable. This 
he says is not merely the case when dying with catechu, hut also with 
log- wood and Lima- wood (a sojt of Brazil-wood). 

Chinese ealUnuts! — L, P. Bley(lJ has made an analysis of the 
Cljincse gall-nuts with reference to their commercial value. Of 
100 parts of the substance, ether extracted 76 parts ; amongst these 
were 3 parts of fat and^resimcapable of being separated by Water, then 
an amount of gallic acid which Bley ^cul^tes, at 4 per cent (in 
these 4 per oent those substances are included which watqjr afterwards 
extracts from the residue •, according to a former part of the paper 
these substances were not included). The residue, exhausted with 
ether, was now treated with Water, and thus small quantities of 
soluble salts, of gallic acid, extractive matter, albufninous substances 
and traces of starch were obtained. A special experiment gave tUe 
amount of moisture at 8 per cent. — Ii\ the meantime, warned by 
W. Stein^s analysis (Annual -B^port for 1849, III, 501) Bley recti- 
fied his analysis (towards the end of the treatise) by making a deter- 
mination of the amylon wfth the sybhtance exhausted by ffther and 
alcohol, according to the method of Krocker. This yielded, 
instead of traces of amylon, 7*35 per cent of it. — Bley found the 
ash of the Chinese gall-lnuts alkaline, nearly free from lime, but 
rich in potassa and phosphoric acid. 

(1) Arch. Pharm. [2] LXI,*297. 


ChloMe 

gall-nuts. 



MINERALOGY. 


General 

matters. 


OeneraKNattcrs, — For aft that relatcfs to Isomorphism, Dimor- 
phism, PoljTmerisfti, artd Hetcromorphisra, see p. 17, et seq. 

CondnctlTity of Minerals for the Galvanic Current as a Minoralo> 
steal Character. — rKobcll(l) has proposed to employ the relative 
conductivity of mii^craLs for the galvanic current as a mincralogical 
character. A strip of sheet-zinc, about 6 inches long and 5 of an 
inch broad, is to be* bent rnto a pair of tongs, with which a very 
small fraghient of the mineral under*' Examination is to be taken up 
and plunged for about a minute in a solution of blue vitriol. Good 
conductor^ become entirely, covered with copper; bad conductors 
exhibit this deportment only at the points of .contact with the zinc^ 
and non-conductors, not at all. The good fconductors coix^prise : the' 
native metals (tellurium excepted), fehl-ore) mispickel, galena, cl^- 
kosine, cobaltine, smaltinc, phyn’otine, pyritQS, “ wasserkies,^' eoj^jpt 
pyrites, linnasite, magnetite, graphite, and many others. The bad 
conductors include bourhonite, bismuthine, argyrose, molybdenite, 
argyrythrose, pr^ustite, zinc-blende, and titanic iron from Egersund. 
On the other hand, red antimony, stibine, alabandij^, argentiferous 
fahl-ore, chromic iron, franklinite, specular ii'on from the Fichtel- 
gebirge and frop;i Elba, pyrolusite, braunite, hausmanite, manganite, 
psilomelane, rutile, cassiteritc, and ruberite, belong to the non-con- 
ductors. ^ 

Many minerals whidi othcnvisc resemble one another, may be 
readily distinguished by the aboi'^e method. Magnetite from chromic 
iron, for example, galena from stibine, and fahl-ore from bournonite. — 
Only a few varieties of anthracite arc conductors ; the greater number 
are nnt so. All varieties, however, of coal and lignite become con- 
ductors after ignition before the blow-pipe : a fact which proves that 
the naturally-conducting specimens of anthracite must have been ex- 
posed to a high temperature. Kobell thus points out that his method 
may become of great importance in its applications to Geology. 

Hardness. (Its Uetermlnatlon and liaws.) — R. Franz(2) has dc- 
Veribed a new apparatus for the determination of the degree of 
hardness in nifnerals. This instrument, similar in its general Con- 


(1) From the Anzeigen der Miinchener Academic in J. Pr. Chero. L, 76. 

(2) Pogg. Ann. LXXX, 37 ; Sill. Am. J. [2] XI, 22B (in abstr.) 
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struction to that of Seebeck, Cjjptains a steel or diamond point set at Hsrdnew. 
right angles to the surface of the mineral to be examined, and is so 
contrived that the harder the mineral, the more must this point be 
loaded in order to scratch the substance when drawn forwards ; bu^ 
the softer the minei’al, the greater tjie weight necessary to draw the 
pc^nt sideways while it effects a scratch. — By means of an apparatus 
constructed after*this principle, Franz dias submitted the members 
of Mohs’s scale, and »few ffther miners^ls, to an examinatioif, the result 
of which, as already detected in part Fijank^nheim and See- 
beck, is, that the same plane scratched in different directi®ns, exhibits 
in many instances very unequal degrees of hardness? In gypsum, for 
example, the greatest hardndtes on the cleavage-planes is found in a 
direction about 20® right or left from the shorter diagonal of the 
cleavage-rhomboid j whilst the lowest degree of hardness lies in a 
direction at right angles to thg former. Calcareous spar exhibits a 
two-fold hardness, acQprdiug as it is scratched- backwards or forwards 
on the cleavage-planes in the Alirection of the shorter diag^iial of the 
rhomb. In the direction of the longer diagonal no such difference occurs. 

— Franz considers the cleavage-lines* in minerals to be the cause of 
these phenomena, and deduces from his experiments the following laws; 

On planes cut by the cleavagedine, the softest direction lies at right 
angles to the direction of the. cleavage. The hardest direction in a 
given crystal is that which is parallel to the cleavage-planes ; and of 
different faces belonging to the same crystal, that one is the hardest 
which is cut by the planes of the most perfect cleavage. 

Metalloids. The Olamond. — G. 'Wilson(l) ha| suggested that 
the diamond raav very possibly originate from anthracite without the 
solid condition of the latter being changed. As hydrogen, oxygen, 
nitrogen and sulphur, together with part of the carbon, may be gra- 
dually eliminated from anthracite in the form of volatile compounds, 
the residue of the carbon might assume the crystalline state by a 
change in the allotropic condition of its atoms. . A low temperature, 
combined with the slow development of the process, might pro- 
duce the diamond, whilst a high temperature and rapid development 
would give rise to graphite. In aanouncing this vievf, however, 
Wilson does not wish it to be inferred that the diamond, may 
not also have been formed under other circumstances. 

C. Zerenner(2), foi-merl^ director of the Adolphsk diamond mine, 
near Krestowosdwischensk, on the European slope of the Urals, has 
communicated a description of this mine, together ‘\vith a catalogue 
of all the diamonds found in it, or its vicinity, from the year 1830 

- • * 

(1) Proceed, of the Roy. Soc. of Edinb. 1850, 301; Edinb. Phil. Joum. Jan. 
to April, 1850; Instit. 1850, 285 (in abstr.) ; Arch. Ph. Nat. XV, 144; Froriep'a 
Tagesberichte ub. d. Fortschritte d. Natur- u. Heilkiinde, 1850, No. 174. 

^2) Zeitschrift der Deutschen Geologischen Gesellsch. I, 482 ; Jahrb. Miner. 1850, 

237 (in abstr.) ; Arch. Ph. Nat. XV, 327. 
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Metau up to the end of 1847. The catojjpgae also enumerates the re- 
*ThV spcctive weights of these diamonds, and the days on which they 
diamond. Were found. They amount to 64 specimens, chiefly icositessera- 
hedrons, of an average weight of f of a carat. The largest amongst 
fhem weighed 1 carat and — At the present time, diamonds are only 
obtained in this locally at the gold-washings, as it does not pay to 
search, for them expressly, j 

Kessel'has made an exceedingly interesting verbal communication 
toT). Zerrenncr(l) on the occurrence, &c., of diamonds in Borneo. 
These arc found more particularly in the districts of Ldndwk, Sekajam 
and Tajan in the north-west of the island, and in the Banjermassing 
country in the south-east. They occilr in a talcose rock of from 
2 to 4 yards in tb^ickness, consisting of a blueish-grey basis, with 
• white pebbles. The latter are probably quartz. 

According to a Beport, addresseij to the Secretary of State at 
Washington, by B. M. Patterson(2), directonpf the Mint in Phila- 
delphia, tivc occurrence of diamond.®, in the gold- washings of the 
United States is proved beyond doubt. Nine specimens are cited 
from the gold-washings of tlie , southern Alleghanies, a locality in 
which the occurrence of diamonds had been long predicted by Hum- 
boldt. Patterson is also acquainted with 3 specimens from the 
gold-regions of North Carolina(3). 'l.<yman(4) has seen a diamond 
from California. It possessed curved faces,^ was of a straw-yellow 
colour, and as large as a pea. 

iHLr.tais. Platinum. — According to R. M. Patterson(5), the gold- 
sand of Californip contains also platinum and osmium-iridium. The 
former may be seen in the gold-dust with the naked eye; and J. E. 
Teschcmacher(6) has picked out about 50 granules from an 
ounce of this dust. According to his opinion, the Californian gold- 
dust contains as much platinum as that from South America. — From 
the statement of W. Mallct(7), platinum oceurs likewise in the 
gold-sands of County Wicklow in 'Ireland. 

cioid. — A sample of native g^ld from the river-sand- of this latter 
locality has been analyzed by W. Mallet(8). Its sipec. grav. was equal 
to 16'34, and it contained in 100 parts : gold 92‘32, silver 6" 17, 
iron 9*78. 

B. M. Patterson(9), has repcirted the occurrence of several large 

'(1) Zeitschrift d. Deutschen Geolog. Gescllsch. II, 404. 

(2) Ibid. 61 ; Jab.b. Miner. 1851, 351 (in abstr.) . 

(3) Annual Report for 1847 and 1848, II, 383. 

, (4) Sill, Am. J. [2] VIII, 294. 

(5) Zeitschr. d. Deutschen Geolog. Gesellsch. II, 61 ; Jahrb. Miner. 1851, 351 (in 
abstr.) 

(6) Sill. Am. J. [2] X, 121 and Dana’s Syst. of Min. 3rd edit. 691. 

(7) Phil. Mag. [3] XXXVII, 393; SiU. Am. J. [3] XI, 232 (in abstr.) 

(8) PhU. Mag. [3] XXXVII, 393. 

(9) Zeitschrift der Deutschen Geolog. Gesellsch. II, 60. 
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specimens of gold in the United States of North America. According oow. 
to his announcement, the quantity of Californian gold supplied to the 
Mint in Philadelphia, up to the 4th of October, 1849, amounted in 
value to 3^ millions of dollars. M. von Gerolt(l) the .Prussia^ 
ambassador at Washington, states, in a letter to Humboldt, that 
the amount had reached 8 millions at the d’^ite of his communi* 
cation, February TSth, 1850. This quar^ity, however, falls far short 
of the gold produce oPHussfei, which at present amounts to 2000 puds, 
or, in value, to 26,980,800 thalers (£3,S44,7G4 ).t — F. Alger(2) has 
described air octahedron of Californian gold YV inch* in height* 

According to Emmons(3), a new and very jrroductive gold locality 
has been discovered on Samuei Elliotts farm, in Montgomery County, 
in Mainland. The gold lies in quartz-veins in a,, decomposed talc- 
slate. 

’ Alloy of Copper and Silver. — F. Field(4) has found a whitish alloy 
of copper and silver 'u a mine 20 miles easf of Coquimbo. One 
specimen contained 1*09 per Cent of silver; and a sccond’specimcn, 

7*60 per cent of the same. 

Copper. — According to 0szwaldt('5),, a lump of native copper, 

30 lbs. in weight, has been found lying exposed on the surface of 
the ground, in the vicinity of* a vein of copper-ore near Recsk, in 
Hungary. ' . * 

Tellur ides. Tetradymite. — C. J. Jackson(6) has now examined 
the tetradymite of Whitehall in Virginia, which was made known by 
him some time ago(7), and first analyzed by C. Pishcr(8). Jacirsron, 
however, finds in it only traces of selenium. — His analysis gave : 

Bi. Te. S. Gold, sesquiox. of iron and matrix. Total. 

58*80 35*05 3*65 2*70 100*20 

He states that the ore occurs in quartz-veins and in mica-slate 
in the form of nodules coated with yellow oxide of bismuth, and 
in foliated masses. Gold occurs between ^the folifc. As tetra- 
dymite, according to Haidingcr, possesses nearly the same angles 
and cleavage as antimony, and crystallizes in the same compound 
forms, G. Rose(9) considers it to be isomorphous with the rhom- 
bohedral metals(lO). He thinks that the difference between the 
angles of these latter and those of the tetradymite, may very possibly 


(1) Zeitschrift der Deutschen Geologisch. Gesellsch. II, 64. 

(2) Dana's Syst. of Min. 3rd edit. 685 ; Sill. Am. J. [2] X, 101 ^ 

(3) Proceed, of the Am. Phil. Soc. 1849, 85; Sill. Am. J. [2] IX, 126 (in abstr.); 
Instit. 1850, 223. 

(4) Chem. Soc. Qu. J. Ill, 29 ; Sill. Am. J. [2] X, 225 (in abstr.) 

(5) Haidinger’s Bericbte iib. d. Mittheil. von Freunden d. Naturv^issenschaften, VI*, 
149. 

(6) Sill. Am. J. [2] X, 78 ; Dana's System of Min. 3rd edit. 695, 712. 

(7) Annual Report for 1847 and 1848, II, 385. 

(8) Annual Report for 1849, III, 504. 

(9) Berl. Acad. Bcr. 1850, 260. 

(10) Seep. 17. 
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be owing to tbe assumption of the form of tellurium by the small and 
immaterial portion of sulphur present in the mineral. 

Arsenides, cuaucodote. — A. Breithaupt(l) has received from 
Dr. Bondi; under the appellation of radiated cobalt-glance from Ora- 
^cza in the Bannat, a specimep of finely prismatic glaucodote, pos- 
sessing .the perfect ^ P cleavage as well as the other characteristic 
propei^ties of the mineral fro^n Chili(2). Its composition, according to 
an analysis by A. Patera, is as follows: *• •- 

S. * Us. V ,Co. • Fe. Total. 

'• 19-78 43-63 32-02 • 4-56 ‘ 99-99 * 

Cobnltlne. — Schnabel(3) has examined a mineral allied to cobal- 
tine from the mine Griiner L()wc(I)' and Hambcrg(II) near Gosen- 
bach in the Sieghn district, where it was known by the name of 
Stahlkobalt, or fibrous Spciskobalt. It occurs in fibrous, prismatic, 
or foliated crystalline mas^s, poss'essing an ^.apparently hcxahcdral 
cleavage, metallic lustre and a sfe«l-grey colour with a reddish- 
violet iridescence. lIardness = 5-5 ; spec, grav., in the purer varieties 
(II), = 5 •v33. — On charcoal, befor^e the bloW-pipe, it emits sulphurous 
and arsehical odours, and* fuses with difficulty to an iron-black 
magnetic globule, which presents on the. fracture a bronze-yellow 
colour : , > 

S. Fc. Co. . Sb. As. Total. 

I. 19*98 25*98 8*07 2*84 ’ 42*53 100*00* 

20*80 2803 , 8-92 — 42*94 100*75 

* Calculated to 100 parts, after deduction of 3*69 per cent of silicious residue. 

c 

KnarKtte. — A. Brcithaupt(4) has announced as a new species, 
under the name of cnargite («rap-y»/c) from its very fsicile cleavage, 
a mineral belonging to the Glance family, from the mine of San Fran- 
cisco near Morochocha, on the Cordilleras of Peru, where it is largely 
smelted as a copper-ore. The crystals arc combinations of a rhom- 

bic prism oo P with an,*as yet, undefined pyramid n P m, besides oo P 
<X), oo Poo, 0 P, and traces df a second prism, which is probably 
oo P 2. They arc perfectly cieavable in the direction of oo P ; tole- 
rably so in that of ooP oo and oo P oo; indistinctly, parallel to OP; and 

in traces parallel to nfm. Bfeithaupt found the angles of the 
cleavage planes parallel to oo P=98° 10' 45" in the brachydiagonal 
principal section. Massive specimens have a coarsely granular struc- 
ture inclining to prismatic. Colour and 'Streak, iron-black ; hardness 
. j(by Mohs's 8cale) = 3 ; spec. grav.=4-430 to 4‘445. — ^According to 


(1) Pogg. Ann. LXXXI, 478. 

(2) Annual Report for 18^9, III, 505. 

(3) Verhandl. d. Nat. Vereins d. preuss. Rheinl. 7 Jahi-g. 1850, 158. 

(G Pogg. Ann. LXXX, 383 ; Arch. Ph. Nat. XV, 245 (in abstr.) ; Phil. Mag. [4] I, 
411. 
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Plattner’s examination, the mineral decrepitates strongly when heated 
in the bulb-tube, producing a sublimate of sulphur and sulphide of 
arsenic, and ultimately fusing if the heat be continued. In the open 
tube it gives off sulphurous and antimonious acid ; and, on charcoal^ 
it melts to a globule, with evolution of sulphide of arsenic, and depo- 
sition of arsenious acid, teroxide of antimony, anj^ oxide of zinc. The 
residue obtained by heating the mineral 4ipon charcoal, when. tested 
with borax or phospborus-^alt, exhibits the reaction of rt)pper and 
iron. Sulphide of arsenic and suljhfde of gnfi^jiony are dissolved 
out by caus^c alkalies. . • ' , 

A quantitative analysis gave the following reyultss: • 

S, As, Sb. Cu. ^ Fe. Zn. Ag Total, 

32*222 17'599 1-613 47 205 0*565 0,228 • 0 017 99-449 

Plattner deduces from the above the accomj^anyiug proportions 
for the equivalent of S : (As^SbJ : (Cu, Ee, Zn) t= 16*05 : 1*97 ; 12’14 
= 8:1: 6; from which he# (instructs the formula 8/JuS, ASS3 
+ 3 CugS, ASS3 ; or, 3 (Cu^S, FeS, ZnS) + (AsSg, SbSrJ analogous to 
that of the sulpharsenite 3AgS, AsS^ |tresent in Xantli()konC(l). 

SiiiiiiiirieN/ Kut»ferinfii$7- — Ch. Grimm(3) has found* that the 
compact Kupferindig Irom the Stangenwage mine, near Diljenburg, 
exhibits a mixture of 66*88 of sulphide oP copper (CuS, covclline), with 
3*96 of pyrites, 18*63 of quartz, and 10*57 of sesquioxide of iron, 
sesquioxidc of manganese and witter. 

zinc..]iiciifie. — Jackson(3) has analyzed ^hrcc specimens oCziuc- 
blende, remarkable for their richness in cadmium :^(1) from Eaton, 
(II) from Shelburne, and (III) from Lyman, in New Hampshire. 



Zn. 

Fe. 

Cd. 

S. 

Total. 

I. 

63-62 

3-10 

0-60 

33-22 

10054 

II. 

52-00 

10-00 

3-20 

32-60 

97-80 

III. 

55-60 

8-40 

2-30 

33-40 

99-70 


Copper Pyrites. — Three specimens of copper, pyrites, (I) frona 
Kaafiord, (II) from Areskuttan, and (III) from Tunaberg, have been 
analyzed by Malaguti andDurocher(4). 



Cu. 

Fe. 

S. 

Gangue. 

Total. 

I. 

32-73 

28-51 

38-76 

— 

100-00 

IL 

41-00 

18-92 

30-17® 

0-91 

100-00 

III. 

49-49 

11-08 

• 34-71 

4-72 

100-00 


Anhydrous Oxides. Spartalite or Red Zinc-ore. — According 
to A. A. Hayes (5), the red colour of the spartalite from Franklin, arises 

it) Pogg. Ann. LXIV, 272. 

( 2 S Jahrbuch d. Ver. f. Naturk. im Herzogth. Nassau, 4 Heft, 141.# 

(3) In abstr. from the Geological Report of New Hampshire, by T. Jackson, 208, 

in Dana^ Syst. of Mineral. 3rd edit. 479. . * 

(4) AnhjJHin. [4] XVII, 299. 

(5) Sill. Am. J. [2] IX, 424 ; .Dana's Syst. of Mineral. 3rd edit. 481 (in abstr.) 
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from an admixture of transparent scales of specular iron ; and the 
manganese is present in the state of protoxide. 

Black Copper. — ^The black copper from Copper Harbor, men- 
tioned in the Report for 1849, III, p. 513, possesses, according to 
Kammelsberg(l), a spec. grav. of 5'953. Teschemacher and 
Hayes(2) make thi,} in the crystalline specimens = 5‘141, and,. in 
the compact masses = 5 '386.' Joy has examined if -chemically, under 
Rammel&berg’s direction, and found il to contain 99’45 per cent 
of oxide of copper. In another specimen, 1'19 of oxide of iron, 
0'33 of lime, and 3 ‘38 of silica, were present. -- 

Kutiic.— cF. Aiger(3) and O. P. Hubbard(4) have described ruti- 
liferous quartz from North Amexica. 

Brookite (Arcapsitc). — The brookite desciabed by Romanowsky 
in the gold-washings of the Atliansky mine, not far from Miask, 
and already desci’ibed by Hermann/5), has also been subjected by 
Kokscharow(6) to a crystallographic investigation. In the spiall 
crystals with numerous facettes, whinh/ in colour and piismatic con- 
figui’ation, resemble those of St. Gotthard, he has defined, besides the 

already known forms, ^ P (=b i of Levy), P 3 (e®), 0 P, ooPoo, 
ooPoo, A Poo (c ^J-), ^ Poo (a ®), ^ Poo (e J ?)j and ooP (m), the fol- 
lowing new foiTns, namely : P, 3 P, 3 P 3 P 3, 5 P f P 2 P^^ 
ooP 3 ( = ooPn, Hermann?) ooP V and^ooP fhiS view. 

Levy’s prism m (=ooP3, according to the position assumed by 
Naumann) becomes the chief prism; and the pyramid, set upon the 
. basal edges of tins, constitutes the normal octahedron P, the angles 
of which, as calculated by Kokscharow, equal in the macrodiagonal 
principal section, 101° 34’ 54';' in the brachydiagonal principal sec- 
tion, 115° 4.3' 2'; and in the basal setion, 111° 25' 34'. — He like- 
wise- gives the following angles as the result of repeated measurements : 

ooP=99° 50' 3" and 80° 10' ‘3"; P 3 (=P, after Naumann’s 
position) in the brachydiagonal principal section = 135° 37' 5"; 

P 3 : ooPoo=113° 11' 11", and P 3 : ooP=134° 18' 28';. All the 
35 specimens examined by Kokscharow consisted of twin crystals, 

with the planes of junction parallel to c5oPoo, and having slightly- 
marked vertical, striaj on the planes ooB V*~Gr. Rose(7) defines the 
latter form more simply as ooP 8, after its inclination on ooP, which he 

(1) Pogg. Ann. LXXX, i86. 

1 (2) Dana’s Syst. of Mineral. 3rd edit. 518. 

(3) Sill. Am. J. [2] X, 77.. 

(4) From the Proceedings of the American Association for the Advancement of 
Science, Newhaven, 1850, in Sill. Am. J. [2] X, 350. 

(5) See Annual Report foi- 1849, III, 512. 

(6) Pogg. Ann. LXXTX, 454; SilL Am. J. [2] XI, 228 (in abstr.) 

(7) Pogg. Ann, LXXIX, 464. 
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found,, in a crystal received from Kokscbarow, to equal 148° 16' Bibo,kito 
— 148° 20'; fie considers it, moreover, probable that Kokscharow's 
C5oP y may be also ooP 8. — Frbdmann found the spec. gray, of 
the Ural brookite— 4*22; Beck found the same =4'20; and Boma,- 
nowsky=4‘216. , 

,The identity of arcansite and brookite hSs been proved also 
by ncrmann(l^. Admitting the nfti’mal position assumed by 
Breithaupt(2), he ftTand fer P the angles 135°. 30', 94° Vd 101°; 
whilst an analysis gave the following results : • • 

TiOgf * UO. SiOg and ganguc. ^otal. 

9650 1-00 trace 21^0 * foOOO 

Cassiterltc (Tinstone). — Accoj:*ding to W. Mallet(3), the gold satid 
of County Wicklow in Ireland, contains tinstone in the form of wood- 
tin, and in rolled crystals. One of the latter, possessing a spec. grav. 
of 6’753, exhibited the following composition 

SnOof FcoOg. SiOg. Total. 

95*26 2 ir 0*84 98*51 

Corundum and Enicry.-^L. Smith(4) has given a detaiifid account 
of the emery discovered by him (5) in* Asia Minor. ItS principal 
localities, from whcncS it is already exported in considerable quan- 
tities as an article of commence, arc the Gumrnuchdagh moun- 
tain, the environs of Kulah,’ and the Island of Nicaria, Emery 
occurs besides near Adula and Manser, and in Samos. It is found ‘ 
at all these localities either quite exposed, or in a reddish cl^j’^, and 
principally in the form of angular fragments about as large as a pea ; 
very frequently, however, masses occur several thousand kilgrms. in 
weight. Its parent site, as at Naxos, is a white or blucish granular 
limestone, overlying the older stratified or azoic rocks. In the imme- 
diate vicinity of the emery, the limestone is stained dark-yellow by 
sesquioxidc of iron. — According to Smith, this emery is an intimate 
mixture of corundum, magnetic amt specular ,iron^; the three minerals 
being sometimes perfectly distinguishable by the microscope. In the 
.specimens from Gumrnuchdagh, for*cxample, the corundum is often 
found in large pieces, quite distinol;, or* mixed with diaspore or 
emeryllite. It is also m(4 with crystallized in hexagonal prisms, and 
thes6 frequently possess pyramidal* terminations. The corundum of 
Kulah and Adula is dark grey, but all the other specimens from Asia 
Minor are blue. 


(1) J. Pr. Chem. L, 200 ; Sill. Am. J. [2] XI, 229 (in abstr.) 

(2) See Annual Report for 1849, III, 512. 

(3) Phil. Mag. [3] XXXVII, 394. 

(4) Sill. Am. J, [2] X, 354; Ann. Min. [4] XVIIl, 259; Compt. Rend. 1850, 
XXI, 193, 611 (in abstr.) ; Instit. 1850, 225 ; Phil. Mag.«[3] XXXVII, 396. 

(5) See Animal Report for 1847 and. 1848, II, 391 ; Animal Report for 1849 III, 
515. 
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Smith has also performed a series of analyses on sapphire^ cotun- 
dum(l), and emery(2), in which decomposition was effected by 
fusion with bisulphate of soda. As a means, farthermore, of valu- 
ing these minerals in a technical point of view, he has defined their 
relative degrees of hardness by rubbing equal quantities, in a cor- 
respondingly fine state of division, on a weighed glass plate, until the 
weight of this latter appeared to remain constant. ‘ In the following 
table, the "column headed “^aydness” tontailis, according to this 
original method, the relati^'e values of the specimens submitted to 
analysis. 'The loss in weigh*t exhibited 'by the’ glass* plate when 

rubbed with blue Sapphire from Ceylon, is made =100. 

^ » 


Localities. jllardness.! Sp. gr. 


FeA- 

o 

p 

Sio,. 1 

no. 

Total. 


'' CRYSTAJLIilZBD CORUNDUM. 




a. 

Sapphire. 

A 







India (sapphijfe) 

100 1 

4-06 1 

97-5J 

. 1*89 


0*80 


J00"20 

„ (ruby) . . 1 

90 

4-08 1 

97*32 

109 

— 

1*21 


99*62 

' b. Corundum. * 


f 





Asia Mpior * 

77 

3*88 

'92*39 

1*67 

M2 

2*05 

1*60 

98*83 

Nicaria 

65 

3*92 

87*52 

7*50 

•0*82 

2*01 

0*68 

98-53 

Asia Minor 

60 

3*60 

86-6^ 

8*2i 

0*70 

3*85 

1*66 

101*04 

India 

58 

3*89 

93*12 

0-9t 

1*02 

0*96 

2*86 

98*87 

Asia Minor 

57 

3*80 

87-32 

3-12 

1*00 

2*61 

3*74 

97-79 

India 

55 

3*91 

84-56 

7*06 

1*20 

4*00 

3*10 

99*92 


i 

EMERY. 






Kulah . . 

57 

4*28 

63*50 

33*25 

0*92 

1*61 

1*90 

101*18 

Samo3 . . • . 

56 

3*98 

70*10 

22*21 

0*62 

4*00 

2*10 

99*03 

Nicaria 

56 

3-75 

71-06 

20*32 

1*40 

4*12 

2*53 

99*43 

Kulah 

53 

102 

6300 

30*12 

0*50 

2*36 

2*36 1 

98*34 

Gummuch 

47 

3*82 

77-82 

8*62 

1*80 

8*13 

3*11 

99*48 

Nicai-ia 

46 

3*71 

7512 

13*06 

0*72 

6*88 

3*10 

98-88 

Naxos 

46 

3*75 

68-53 

24*10 

0*86 

3*10 

4*72 

101*31 

Naxos . . ^ . 

44 

3*87 

c99'46 

19-08 

2 81 

2*41 

5*47 

99*23 

Gummuch . * . 

. 42 

4*31 

60-10 

33*20 

0*48 

1*80 

5*62 

101*20 

Kulah 

40 

3*89 

« 

61*05 

27*15 

1*30 

9*.63 

2*00 

101*1 


As all the specimens of coriindum analyzed by Smith contained 
water, whilst the sapphires were anhydrous, he considers it not' 
impi^bable, that the former substance may be produced by aqueous, 
and the latter by igneous agencies ; in support of which, he calls 
attention, first to their structural dissimilarity — corundum possessing 
a rhombohedral .cleavage, and sapphire an imperfect cleavage parallel 
to oo P(3) ; secondly, to the fact of the rhombohedral form 
- (R . 0 R) of sapphire produced artificially by Ebelmen(4), ut never 


(1) Ann. Min. [4] XVIII, 287 (for corundum and emery). 

(2) Sill. Am. J. [2] X, 35M (for emery only). 

(3) See Bufr^noy’s Traits de Miu4ralogie, II, 235, 340. 

(4) See Annua] Report for 1847 and 1848, I, 17. 
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found him in the corundum crystals of Asia Minor ; and finally, 
to the aesociation of this latter with diaspore. 

Landerer(l) has found the following composition for an emery 
from the vicinity of the village of Mastiches in Naxos : 

AI2O3. Fe^Oa. SiOg.* HO and Ijss. Total. 

65 . 16 0 10 « 100 

* 

Hydrated Oxides. edre^pai. — According to G. J. Bru«h(2), the 
fire-opal of Washington County in GSof^ia, is composed as follows : 

SiOg. AI2O3. • MgO. • * no. Totel. 

91-89 1-40 0-02 5-8'fc • 99-15 

• 

iMfemaiite (Brucite). — Ilainmelsberg(3) has examined a light-green 
mineral of a satiny lustre and parallel fibrous structure, which he 
received, under the denomination of nemalite fi®m Hoboken. lie 
found it, as had been shown by Whitney (4), tp be merely a fibrous 
variety of brucite. It? analysis gave the following results : 

MgO. FeO. 110. SiO^. Total. 

64*86 4 05 • 29*48. * 0*27 98*66 * 

• • 

Hydrarfttiiite. — Kob«ll(5) has found in a Brazilian hydrargillite, 
received from Lomel of IJeidclliei’g, 67‘26 per cent of alumina, with 
a trace of silica, and 32-39 per cent of water. He did not meet with 
any phosphoric acid. .The mineral formed an incrustation of a 
radiating-foliated structure on disintegrate^ mica-slate ; and was 
transparent, greyish- white, and vitreous — except upon the cleSvage- 
planes, which were pearly. Hardness, according to ^jiob ell’s deter- 
mination=3*5. By means of a lens, Kobcll fancied that he discovered 
here and there, rectangular prisms. 

Diaspore. — L. Smith(6) has found diaspore in almost every 
specimen of emery from Asia Minor; and in unison with the opinion 
advanced by him, that this minerai will be always njet with accom- 
panying corundum, Descloizcaux has als6 discovered it in the 
emery from Naxos. It occurs in the emery in the form of yellowish, 
or sometimes brilliantly white, foliated masses possessing a strong 
lustre; or as delicate needles, which arc dispersed through the sub- 
stance of the emery in all directions, and often without any visible 
liuiitation. Perfect crystals are only'met with in isolated individuals, 
imbedded in brown iron-orc at the Gummuchdagh. A. Dufrenoy(7) 


(1) Jahrb. Miner. 1850, 681. 

(2) Dana^ Syst. of Mineral. 3rd edit. 691. 

(3) Po^. Ann. LXXX, 284; Sill. Am. J. [2] XI, 225. 

(41 See Annual Report for 1849, III, 516. 

(6) J. Pr. Chem. L, 493. 

. (6) Ann. Min. [4] XVIII, 290. 

(7) Compt. Rend. XXXI, 185; Ann. Min. [4] XVIII, 35; Instit. 1850, 257 (in 
abatr.) 
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Diaspore has fouud that the measured angles of these agree exa^ly with 
Marignac^s measurements(l) of the diaspore from St. Gotfhard. 
Thus, oo P = 130° 2', and P = 151° 35', both in the brachydiagonal 
principal section Dufienoy has also convinced himself that the 
angle of P co P= 125° 17' both at the back and front of the crystal j 
and that diaspore,, consequently, as first shown by Haidinger, belongs 
to the oithometric (trimetiid; system. The crystals possess the same 
gencial form as those fiom S^. Gotthaid, and exhibit most distmctly 
the pleochroisra winch Haidinger first pointed out as a character of 
ceitain dijflspoics. Smith tound theif spec. grav.^3*45. — ^The 
specimens rhade lisc of by the lattei chemist in the following analyses 
consisted of- (I) ciystals from tl^e Gummuchdagh ; these were 
stained somewhat yellow by sesqinoxide of iron, contained between 
the lamellae, (II) foliated diaspore from the same locality, and (HI) 
foliated diaspore from Naxos. 


ALOg.^ 

FegOj 

CaO 

hfgfV 

S1O3 

HO. 

Total 

I 82 20 

1 20 

0 41 

trace 

0 67 

14 52 

99 00 

II 8312 

0 66 

trace 

trace 

0 82 

14 28 

98 88 

III 82 94 

106 

0 35 

trace 

0 26 

14 21 

98 82 


OTiaes (RO) with Soquloxldes (RsOs). Iserlnc. — T.S.lIunt(2) 
has analyzed the titan ic-iroii (iserinc or illnemte f) which occurs 
very large amorphous, and occasionally granular, masses la syeni 
at St. Paul's Bay, Caiidda (I). Colour and streak, black ; hardness = 
spec, giav 4’5G to4G6, very feebly magnetic. — ^L. Smith(3) has 
found titanic-uop constantly accompanying the emery of Asia Minor, 
and he has analyzed a specimen of the same from Nicana (II). 
Ignited in oxygen-gas, it mcicastd 0 019 in weight, whilst, by 
Ignition in hydrogen, it sutfticd a loss of 0 222. 

FCjOj TijOj TiOj leO* AiPg CaO MgO Total. 

I — 48 60 — <<6 44 — — 3 60 98 64 

II 55 00 — 23 01 1710 traces 100 — 96-11 

* Part of the iron is present in this nmenite in the state of sesquioxide. 

Chromollte (Chromic Iron). — L. E. Ilivot(4) has applied hlS 
newly-invented process for the determination of the amount of oxide 
of iron in minerals by reduction in hydrogen (5), “to the analysts of 
chromic iron fi-om Baltimore (I). Landerer(6) has analyzed chromic 
iron from Iham];, and from the Isle of Sciro. 



(1) See'^hc Report for 1847 and 1848, II, 393 A misprint, however, occurs there; 
in lines 2r and 22 ; .or 2 P read oo P, and for oo P oo read 2 oo . 

(2) Si^ Am J. [2] XI, 231, in Logan’s Qeolog. Rep of Canada, 1850. 

(3) Afn Mm XVIII, 3tfo 

(4) Ann Ch Phjs [3] XXX, 202 

(5) See p 407 ' 


(6) Jahrb Miner 1850, 682. 
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t 

F^Oj. 

AbOg. 

FeO. 

CaO. 

MgO. SiOg or TiO,. 

Total. 

1. 

63-37 

30 04 

1-96 


2 02 

— 2*21 

99 GO 

II. 

42-00 

— 

16-00 

34-00 

_ 

5-00 — 

97-00 

in. 

54-00 

— 

18-00 

20-00 

— 

8-00 — 

100-00 


Chroino^ 

llte 

(Chromic 

iron). 


It will be seen by the above, that Jlivot^s analysis presents a very 
striking result, inasmuch as the chromolite contains all its iron in the 
condition of sesqflioxide, and does not, consequently, belong JLo the 
spinel group ! • • ^ ^ • 

T. H. Garret(l) has analyzed the cnrgmic Jroi^ of Texas in Lan- 
caster County, Pennsylvania — the sam# variety in which ^e emerald 
nickel occurs. (See the Report for 1817 arhd 1818, 14, p, 448). 
The analysis yielded 93*16 per cent of chromic iron, 5*29 of magnetic 
iron, and 2*28 of oxide of nickel! ^ 

Artificial Silicates (Sla^s). Cliytopliyllite. — J. P. L. Haus- 
mann(2) has described in detail, amongst other Icindrcd products, a 
somewhat rare slag fiwn a blast-furnace, -to whitfh, on account of its 
origin and remarkable coarsely ^foliated structure, he hasr given the 
name of chytophyllite (fus^d-foliatcd.) He obtained it from the iron 
furnaces of Neuwerk and Altenau^ anjl, in specimens of especial 
beauty, from the blast-furnaces (now closed) at Elcnd in tlj^ Uartz. 
Lustre, vitreo-pearlj ; transparent in thin pieces ; colour, dark pearl- 
grey to lavender-blue, with her^* and there a silvery appearance jand 
variegated tarnish ; strej^k-powder, light stccl-grcy; hardness = 5*5 ; 
spec. grav. = 2*910. Before the blow-pipe it fuses easily, and with 
bubbling, to a greenish-black, non-magnctic*pcarl. Ananalysisrmadc 
by A. Knop gave the following results : • 

SiOg. AI2O3. FcO. CaO. * Total. 

54-897 5-078 20 794 20*346 101-115 


Hausmann deduces from the above, by uniting the silica and 
alumina, the formula RO, R2O3. 

Anliydrous SillcatcN of RO.^SteatUc. — Th. Bromeis(3) has 
analyzed steatite from Stccklenberg in the llartz, where it occurs in 
soft, saponaceous lumps, imbedded in^gypsum : 

SiOs* MgO. FeO, • Coal and bitumen. Total. 

62-964^ 30-976 0*639 4*083 98-662 . 

Woliastonite. — J. B. Bun(;e(4) h3s found wollastonite from Gren- 
ville in Canada, to be composed as follows : 

' SiOg. CaO. FeO. Total. 

53-05 45-74 1*20 99-99 


Dalaa's Syst. of Mineral. 3rd edit. 683. 

(2; BeitrSgjB z. Metallurgiscben Krystallkunde, 35 (reprinted froilf the 4th vol. of the 
Abhandl. der Kon. Gesellsch. d. Wissenschafteu zu Gottingen) ; see p. 17 of this 
Report. • 

(S) Zeitschr. d. Deutsch. Geolog. Gesellsch. II, 136. 

Canals Syst. of Mineral. 3rd edit. 696. 
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^Hieate at suioate Of 9(an«aneiie (Rhodonite). — Ulrich(T) has anjilyeed silicate 
"'nere' of manganese of a perfectly lamellar structure from the upper GabbrO- 

Radauthal in the Hartz; and 'A. Schlieper(2) has 
" ‘ analyzed the same mineral (rhodonite) from Cummington in Massa- 

chusetts, after freeing the specimen, by treatment with hydrochloric 


acid, from an admixture of 9*85 per cent of carbonates ; o 

Sibj. MnO. FeO. MgO. CaO. jAbOs* < Total. 

I. 44 07 38-39 •4-86 4-8«5 ^ — < 4-20 2*34 1*26 99-97 

II. 51-21 42-65 '■ 4-.34 (rac^ 2-93 — _ — 1,01-13 


K % 

No. I, after abstraction of 3-78 per cent of MnO calculated as car- 
bonate, makes the oxygen-ratio of RO : SiOg : Alg03=3-0: 7*16 : 0-60, 
from which the mineral appears to be a mixture of rhodonite, manga- 
nese-spar (diallog'ite), and an aluminous silicate of the composition 
Alg 03 , 2 Si 03 . * 

Bronzite (Diaiiasc). — Delessc(3) has exanyned an augitic mineral 
from the serpentine of Houx in the \(psges. It occurs there in strongly 
translucent, light olive-green elongated folise, less perfectly cleavable 
than brohzite parallel to oo F oo and (exj P oo), and only cleavable^ 
in traces ‘parallel to 0 P. It possesses a pearly lustre, and a spec, J 
grav. of 3-154. The analysis, in which the magnesia was determine^ 
as loss,” gave the annexed results*: - ^ 

SiOg. CrjOj, MojOj. FeO. MgO. CaO. Loss by ignition. Total. ^ 

56-33 1-50 6-73 . 31-93 1-40 211' 100-00 

The oxygen-ratio deduced from this, for RO : SiOg— 1 : 2-05. Although 
the mineral does not possess the pscudo-mctallic lustre and tombi|,c- 
brown colour of bronzite, yet Delcssc places it with this ^peciest^n 
account of its high amount of m-agnesia. 

Brelsiakite — ^E. J. Cha])mau(l) has shown — from an examination 
of an extremely small, but at the same time, distinctly formed ftUd 
reflecting crystal, found by him itt a cellular cavity in the lava of the 
Capo di Bove — that the brcislakitc belongs, by. its form and angles, 
not to hornblende, as conccived‘'by many mineralogists, but to augite. 
This crystal possessed the gcn.-'ral configuration of the basaltic augites, 
namely: cxd P [=D in Chapman^s notation], P oo [=M1,’ 
(oo t oo) [=L], P oo [=P of^Chapman, in his assumed position], 
and P [=E, id.'] The measured angles were as follows : P oo : 

P,oo = 106° 18', P oo : (oo P oo)=90°, P oo ; oo P=100‘^ 84'; 
alidooF, in the clinodiagonal principal section =87° 10'. In other 
respects, the crystal exhibited the same physical characters and 
‘ vjomportment before the blow-pipe, as the capillary breislakite from the 
* 

(1) Jahrb. Miner. 1850, 683. 

(2) Dana's Syst. of MineVal. 3rd edit. 463 ; see Report for 1849» lit, 620. ’ 

(3) Ann. Min. [41 XVIII, 318 ; Zeitschrift d. Deutsch. Geolog. Gesellsch. 11, 45il» 

(4) Phil. Mag. [3] XXXVII, 444 ; Sill. Am. J. [2] XI, 22§ (in abstr.) ' ' ‘ 
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same cavitiy. It fused to a shining and but slightly magnetic bead of 
the same golden>brown colour as the unaltered mineral. Not a tface 
of copper was present, as already shown to be the case by Rammels- 
berg(i) and Dana(2 ) ; but, on the other hand, by fusion with 
carbonate of soda, a ‘minute quantity of manganese was deteetdfl. 
Tfce small fibres were not attacked by boiling hydrochloric acid. 

Hndsonlte. — ^W. H. Brcwer(3) has ai^lyzcd a specimen of Beck’s 
hudsonitc (a black variety «f augite with green streak) hawng a spec, 
gray, of 3‘46. • * ^ ^ 

• • * * * - 

SiOj. AljOg. Pe203* F_eO. MnO. CaO. ^ Total. 

36-94 11-22 trace , 36-03 2-24* *12-71 * 99-14 

^i^rlne. — According to A. *Breithaupt(l'), the mineral named 
aigirin or segyrin by Esmark, consists of two dHtinct species. One 
of these, according to Plantainour’s CKaminatum, belongs to horn- 
blende; and the other, according to Breithifitpt’s ovaii researches, 
to augite. The latter occurs*iif close assoeiation with Icuaophane ami 
oligoclase, in the island pf Skaaddn in Brevig Bt-iy. Its characters 
arc stated by Breithaupt as follaws Crystals consisting of reed- 
likc prisms, strongly sti'iatcd longitudinally, with exj P : oo 1 33° 

26', from which it folloi^s that oo P, in the clinodiagonafprincipal 
section=8G° 52' ; cleavage, vcKjTpfn-fect paralh-l to the brachydiagonal, 
tolei’ably so paitillel tu the macrodiagonal, and in 1 races parallel to 
oo P ; lustre, vitreous ; colour, leek-green to grccnish-blaek ; streak, 
light greenish-grey; translucent at the ellges ; hardness =:7«^ to 7*5 
(==s6 to 5’5 according to the scale of Mohs) ; gvav. = 3 432 to 

3*504. The black variety, to which the ])rcceding (h^scription refers, 
contains, according to an incomplete examination by Plattncr, 52*00 
per cent of silica, 3*20 of alumina, and 29*25 of })rotoxidc of iron 
^FeO). The loss is mostly soda. Ncitlicr potassa, linic^ nor magnesia 
was present. ^ 

Hornblende. — Two varieties of crystallijied hornblende — one (1) 
from the diabase of the Chalanchc^ d^Allcniont, and the otlier (II) 
from a similar rock in the environs of Bourg d^Oisans — liave been 
found by Lory (5) to possess the folloTving*coniposition : 

Si03« AI2O3. FeO. CaO. MgO. KO, NaO.* Loss on ignition. iTotal. 

/ 1. 45-3 8*0 25-7 1^3 60 1*3 M 100*0 

IL 50*9 4-9 21*2 11*2 8*7 1*5 1*6 100*0 

* The alkalies were determined as loss/ • 


(1) Rammelsb. Handwbrterb. 1, SuppL 32. 

(2) Dana’s Syst. of Mineral. 3rd edit. 276. ^ 

(3) Sill, Am. J. [2] IX, 228; Dana’s Syst. of Mineral. 3id edit. 269; see Beck’s 

Rc^ on the Min. of the State of New York, I, 405. • 

Pogg* Ann. LXXX, 314 ; Sill. Am. J. [2] XI, 226 (in abstr.) 

‘ t^) BuU, Geolog. [2] VII, 541, 544. 


Btvlsla. 

kite. 
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Wood- Wood^asniestus. — L. C. Bcck(l) has analyzed wood-asbestus of a 
asbestiis, coloiu*, from Staten Island : 

Si03. MgO. re.03. HO. Total. 

55*20 30*73 11*82 2*25 ' 100*00 

ouvine. — J. lIomQyko(2) has^ examined a specimen of olivine frqm 
the lava* of the Antuco volpano in the Andes, The specimen was 
readily* decomposed even by cold acids. Jt contained 40*70 per cent 
of silica^ 39*7 of mVigucsia, Jind 19*6 of protoxide of iron (FeO). 
In physical ^characters ft rci(einl)Icd the olivine of the meteoric iron 
of Atacama;^ with ^which it a<;*r(icd also pretty closely in composition. 
Tlio latter yielded: silica 40*0, magnesia 4G*7, protoxide of iron 
13*3: 

Aiiliyclroiis Silicates of llO and RjO.). Fiplflote. — Drapicz(3) 
has examiiK'd green e])idote (I) from the oligocJasc-porpliyry of 
Qiumast in Belgium ;« and l^ory( t) lias also aiyilyzcd pale yellowish- 
green transparent needles of tlu^ saiv.Ofjnineral from the diabase of 
the Chalanch(‘s d^Vllcmont (JI). 



Si(t3. 

At.O;,,. 

FeO. 

' AlnO. 

CaO. 

110. 

Total. 

I. 

:?if) 

26*0 


.1*0 

I'JO ^ 

3*0 

1000 

II. 


30*2 

11*2 

— . 

ic-? ' 

— 

99-7 


Aiiatiitc (Ortsiite). — H. Crcdncr(5). has ‘discovered a rich locality 
of allauitc'. at the lllaek Krux near Sclunic‘.defcld in the Thuringer- 
Wald. It occurs there in a coarse-grained kind of granite — partly in 
the aim^rjdious states, ])artl‘y foliated-granular, and partly in imperfect 
crystals an inch c or less in size — accompanying magnetite, pyrites, 
molybdenite, axifiite, hornblende, calc-spar, and iliior-sjiar. The crys- 
tals have the. form of six-sided prisms, with t angles of about 116^, 
and 2 of 128*^’. By eoniparing a ])'*ifectly-f()nned and smooth crystal, 
which could not be measured, however, on account of its intimate 
union with tiie compact variedy,^ with a similaily-formed crystal of 
cpidote, Creduer made- out the jilanes oj V 00 , — 3 F 00 , F cx), — 
F 00 , OP, F, and — F(6). The /;*rystals, as in epidotc, are strongly 
striated in the direction of the orthodiagonal ; and the planes P and 
— F have also striie ])ahillel^to tlie orthodiagonal polar edges. 
Fracture, between uneven and conchoidal ; cleavage indistinct ; 
opaque ; lustre, vitreo- resinous ; ‘ colour^ deep black ; and streak, 
greenish-black. The colour of the powder is greenish-grey inclining 
to brownish -yellow. Hardness=5 to 5*5, spec. grav. = 3*787 to 3*792. 

, Beck's Report on the Mineral, of the State of New York, No. 3, 1850,132; 
Dana's Syst. of Mineral. 3r(l. edit* 692 (in abstr.) 

(2) Ann. Min. [43,.X1V, 187 ; Jalirb. Miner. 1850. 810 (in abstr.) 

(70 Briisscl. Acad. her. June 1, 1850 ; Instit. 1850, 292 (in abstr.) 

(4) Bull. Geul [2] VII, 54;<. 

(5) Pogg. Ann. LXXIX, 141; Sill. Am. J. [2] X, 251. 

(6) See Annual Report for 1847 and 1848, II, 402. 



489 


ANHYDROUS SILICATES OF R ^03 AND RO. 

In the bulb -tube, it gives off a little water. Before the blow-pip(‘, it 
docs not exhibit the glow-])henoincnon, but fusers with sliglit intu- 
mescence into a black, shining bead. Witli microcosuiie salt it gives, 
in both flames, a brovvnish-vellovv glass, which becomes colourless on 
cooling, and contains a floating slafleton^^ of silica. With carbonatT? 
of joda on platinum -foil, a feeble reaction of manganese is exhibited. 
Not dccom])osed •in hydrochloric acid. • The analysis, conchicted 
according to Schceref^s mGithod(l), gave the following resi^lts : 

SiO^. lAUV LaO. 1 CeO. YO. [ FeO.^| l^nO. MgO. IlO. Total. 

T. 36 H2 16*94 13*32 17*11 0*56 Yl*St 0*8C.| 0*2S 1 00*73 

11. 37*55 15*99 9*30 | 3*19 <4*50 | 16*83 0*23 | 13*60 0-22 1 80 99-27 

Credner makes the oxygen-ratio of B.0 : ILO.. ;,SiO.,==:3 : 2 : G (it 
is strictly = 3 : 2*33 : G*22) ; whilst Sche('rer^s aii.dysis of the allanite 
of »l()tun>Fjeld yielded for the same, 3 : 2 : 5. Tlur speciim*!! employed 
in analvvsis 11, was juwioiisly freed, by tligc'stidn in diluted hydro- 
chloric acid, from admixed c?d(?arcoiis spar. iVs s])ec. igrav. was 
3 - 787 . • . . • 

Ilainmclsbcrg(2) has distinguished a^i a vai’i(‘ty of orthitg a black, 
amorphous mineral of resinous lustre, from East Bradford in T’koster 
County, Pennsylvania. Tt sent 1o him by Dana. Pnietnre, 
flat-conchoidal ; brittle; spec, giW. = 3*535. Before the blow-pipe, 
it intumesccs strongly, cvrls up into a vermiform mass, and fns(‘s to 
a blackish -brown bead. The glow-phenomenon is not developed, lu 
hydrochloric acid, decomposition ixiadily takes place, witli gc^atiiii- 
zatioii, • 

IjOSS on 

SiO^. AlgO^. Fe^Og. FcO. CeO. LaO. (-aO. MgO. igniiion. Total. 

3L86 16*87 3 58 12*26 *21*27 2 40 10*15 1-67 1*11 101*17 

Rammelsberg particularly points out that this orthitc*, as well 
as the ortliite from Miask analyzedpby him at an earlier j)(oiod(3), 
possesses the chemical constitution of tlu^ garifet, and thus suffi- 
ciently proves that the water, somctiiUes ])rcsent, is not essential. It 
should be remarked, liowiwer, that tly3 oxygen-rntio, deduced from 
the above analysis, of 110 : ILO.,, : Si 03 = 3 : 2*75 ; 5*()D, and does 
not therefore strictly agree with the gurnet formula. * 

JHangraiicse-Idocrase. — M.* Web sky (4) has described an idocrasc 
containing a large aipount of protoxide of manganese in place 
of lime and protoxide of iron. It occurs at St. Marcell in Ihed- 
mont, imbedded, with manganese-cpidotc (withamitc), iii quartz. It 
is either in granular masses, or in crystals, in which the formw 


(1) Pogg. Ann. LI. 407, 465. 

(2) Pogg. Ann. LXXX, 285; Sill. Am. J. [2] XI, 228.* 

(3) See Annual Report for 1849, HI, 521. 

(4) Pogg. Ann. LXXIX, 166; Jahrb. Miner. 1851, 89; Sill. Am. J. [2] X, 251. 
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Garnet Qo P, Qo P Qo, and P, prevail. Its colour is sulphur-yellow, or rich 
honey-yellow in the transparent specimens. A very minute quantity 
of the mineral produces, with borax before the blo^^-pipe, a deep 
amythyst-red glass, which, by treatment with tin in the reducing- 
^larne, exhibits a feeble iion-rcaction. An analysis is still wanted. 

darnct. — Delesbo(l) has analyzed a reddish, distinctly cleavj^le, 
transparant, and somewhat rcsinous-looking garntft, from the serpen- 
tine of Naiouel in the Vosges : spec. grav.=c 3*15 ; hardncss = 6*5. 
Fusible before the blow-pipe,' w\th some difficulty, to a grccnish-grey 
glass. EfFcivcscmg fcebl^iiii acids. « 

SiOj A1 03 ‘ Cl O 3 MgO CaO Loss on ignition Total. 

11 5G 19 84 10 17 0 35 22 00** 1 25 1 58 99 75 

The anal\sis IctuU to the known foimula 3 RO, S 1 O 5 + Al 20 ^, SiO^ 
Delessc coiisid(‘is''thdt tins gainct belongs to pyiope, on account 
its lowdegue of liMdiuss and specific giav^^y, combined with the 
picscnce qf (hionrhm, and with tho huge amount of magnesia which 
its analysis exhibited. P\iopc, howcvei, as hithcito found, possesses 
no cleavage. ^ 

l^CLtilieiiiie — IIeidepriem(2) has analyz^rd the white massive 
ncphcliiic fiom the nephcliiK -doh iite of the Lobau mountain: 

SO 3 AIO, YeO C 1 O MgO N lO KO IIO Total 

4150 52 13 112 J55 011 14 13 5 03 0 32 100 39 

Ortliociase. — C. G. Qinclin(3) has aiial;yzed two ftldspars from 
the ziicon-sjenite of Soutluin Noiway. The one (Ij, of a pale 
giediish-guy colour, and 2 5S7 spec giav. at 12 °, from the Reverban 
near Lauiwi*r, wheie it oeciiis in close association with el^eohte, and 
accompanied by natiolitc. — Tin other (II), with a perutean-blne 
oj^lescence, and of 25*90 spec, giav, tiom Frederiksvarn. This 
latter was the varictv analyzed b;^ Klapioth. 

SiOj Al Oj r* 63 CaO NaO TvO Volatile matter Total. 

I C5 903 19 40 3 0 UO 0 271 6 111 C 552 0 121 98 895 

II 65 186 1 9 989 0 6 30 0 ISl 7 OSl 7 029 0 379 100 776 

Tlje oxygen -.rat 10, deduced fioni No. I, of RO : R 2 O 3 : SiO^^l : 
3*3 : 12*G , and that fiom No. '11 = 1 : 3 0 : 10 9. Gmelin had 
anticipated that soda would be found m these feldspars, from their 
association with minerals containing that alkali; and it is his opinion 
that all feldspar^ winch exhibit similar ratios to the above, contaiil 
soda; but without necessarily belonging to the inclined crystallo- 
' graphic systems. 

(1) Ann Min [4] XMII,4309 ; Zeitschr d. Deutschen Geolog. Gescllacb. II, 429. 

(2) J Pi Chem. L, 509 , Zeitschrift d Deutschen Geolog, Gesellsch, II, 150 (uiabfitr.) 

Pogg Ann LXXXI, 311. 
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lioxocia^e? — Two other feldspars, from the syenite-pdrphyry of 
Southern Norway, likewise remarkable for the high amount of soda 
M'hich they contain, as well as for tlie simplicity of their forms, and 
their peculiar twin-structure, have been described by G. Kosc(l). 
Tlieir crystallization, from approxiinatc measurements of clia\ag^ 
angles, appears to be monoclinomctric : and the <»nly planes exhibited 
in addition to c» 2 P oo are 0 P ; the latter, however, in very subor- 
dinate development- • The* form (oo P oo) is entirely wanting, on 
which account, the cleavage-planes *o:^ these jcry'^als ajipcar in the 
shape of rlwmbs or rhonfboids upon* tftc fiactuicd sui trice of tlie 
rock. This led von Buch to distinguish thq, latter by the name of 
rhonibie-porphyrj. In thc*twin-eivstals, the line of junction is 
parallel to the position of oc P oo , similar to that of the augite 
forms. — One of these leldspais (I a, b), a spec 111*011 fiom Laurwiir, 
was analyzed, at the request o£ G. Hose, bj ICern. It possessed 
a greyish-whitc colour, stiong tianslu»eney, hidie on the 

cleavage planes, and a spec. ^^iwv. ot 2GI.i. A\ldii( ish ^qialescenee 
was also e\hibited paiallcl to oo Poo oi 2 P 00 . — The othci (11), the 
precise locality of which was not icportid, was analy/id by*Tj. Svan- 
berg. — The specimen employed in analysis 1 a, was dicoinjioscd by 
means of hydrofluoric adid ; alid that employed m I b, tiy fusion 
with carbonate of soda. * . * 


SiOj. 

AI.P 3 . 

Fe.,05. 

CaO. 

MgO. 

NaO, 

KO 

no 

ToHl. 

la. (02-89) 

21 •24 


1*04 

0*97 

6*11 

5 75 

— 

99 72 • 

lb. 6289 

21-38 

0*81 

2*29 

0-36 

(i-11) 

(5 T'); 

m 

99 59 

II. 59-76 

19-60 

2-88 

4*37 

1 04 

6*85 

2 7) 

1 00 * 

98 25 

No> I 

makes i 

the oxygcn-i.itio 

111 RO 

: R,03 

sfo, 

= 1 : 3 : 

9 - 8 ; 


whilst that derived fioni JSo IT-=2 . 5 • IG — G. Hose leaves it 
undetermined whither these fildspais — with which also he places the 
variety from Tyveholin near Cliusaania, lonsidtied hj Delesso to be 
labra dilute (2) — belong to loxoelase or to orthocl'si . II» consiikis if, 
however, probable that speemieii'? iiitiiily, fii^d fioni the mitiiv 
would give the foiinula of the lattei. 

Albite. — An analysis of an albitc i^oni the phonolitc of Laricaflall, 
not far from the Great Geysci in Icelmid 1 ms given l)anioui( 3 ) the 
following results : ^ 

S 1 O 3 AI 2 O, Fe O 3 Cal* N »() KO Total. 

66 54 19 01 li'i* 0 84 9 61 1 52 98 97 

The oxygen-ratio m BO: R2O3 : S1O3, calculated from the above, 
= 1 : 312 : 11 * 82 . 

Hyposclcrite. — Rammelsberg(l) bas analyzed a specimen of^ 

(1) Zeitschnft d. Dcutschen Gcolog Gesellsch I, 378 — 381 

(2) See Annual Report for 1817 and 1848, 11, 410. 

(3) Bull. G 60 I. 1850 [ 2 ] VII, 89 ; Jahrb Miner. 1850,*349 (in abstr ) 

(4) Pogg. Ann. LXXIX, 305 , Jahrb. Miner. 1850, 849 , Arch Ph. Nat. XIV, 156 , 
PhiL Mag. [3] XXXVII, 237 ; Sill. Am. J. [ 2 ] X, 250. 


Loxo- 
clAse ? 
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Hypo- liyposclerite, received a long time previously from Breitbaupt him- 
•cierite. obtained results altogether different from those of 

Hermann(l). He found the spec. grav.= 2-63 to 3‘66. The mean 
of three analyses gave the following composition : 

SiOg, Al^Og. Fe 203 , CaO. MgO. NaO. KO. Loss on ignition. Total. 

67-62 ' 16-59 2-30 085 1-46 1024 0-51 * 0*69 lob-26 

^ i 

According to thisj the oxygen-i-atio ift RO':R 2 ^ 3 - Si03=l-25: 
3 : 12-5. Ramm^lsberg malces it = 1 : 3 : 12, and considers the 
mineral to be an albite coniaiViing an adhiixture of 5-l<3 per cent of 
augite, tho excesc of. silica, protoxide of iron, lime, and magnesia, 
corresponding to the composition of tile latter. No trace was found 
of either cerium or lantanium. 

oiipToriasc. — Delessehas examined the following varieties of oligo- 
clase : (I), pale gi-eenisli-white twin-."rystals with fine sti-ij)e(2), from 
the dark-gi-cen porphyry of Quenast in BelgiuM-: ; (11), small r^e-l^ra 
twin-crystals of 2-©t) spec. grav.(3), ‘frOm an ancient red porphyry; 
(HI), translucent greyish-green granul,es, without any apparent 
cleavage, from the vai-iolite of Pnrance near Mont-(3enevre, not far 
from PHan5on(4) : spec. gray. = 2-923 ; (IV),^ greydsb-white striated 
compound-crystals, from the kersanfite ot Viscmbach in the Vos- 


gesf, 

5). 

Si 03 . 

XVI 0 O 3 . 


MnO. 

CT.Py 

CaO. 

MgO. 

KO. 

NaO. 

Lnss on 
ignition. 

Total, 

I. 

6rV70 

22-61 

0-53 

trice 

— 

1-44 

1-20 

2-81 

6*15 

1-22 

99*69 

11 . 

58-92 

22- 19 

0-75 

0-60 

— 

5-53 

1-87 

0-93 

6*93 

1-64 

99*66 

III. 

56- 12 

17-40; 

7-79 ' 

trace 

0-51 

8-71 

3-41 

0-24 

3*72 

1*93 i 

99*86 

IV. 

G3 88 

22-27 

0-51 

— 

— 

3-45 

trace 

1-21 

6*66 

0*70 

98*68 


The oxygen-ratio of RO : R ^03 ; SiO,, in No. I,=0'81 ; 3 : 9*65, 
and the excess of silica probably indicates, according to Dclesse, that 
the basis of the Quenast jiorphyry contains granular quartz. No. II 
makes the oxygen-retio in the above constituents = 1*2 : 3 : 8-73; and 
this, in No. Iir, = l-3{) : 3 : 8-52, or 1 :2-l :6-l, so that the latter 
mineral may perha'ps belong to labradorite, if it be really a feldspar, 
a point considered doubtful By Delcsse, on account of the large 
amoi?nt of sesquioxide of iron, and the feeble quantity of alumina, 
present in its composition. No. IV mak^s the oxygen-ratio, as above, 
=0-827:3:9 033. 


n) Annual Report for 1849, III, 530. 

V . (2) Ann. Min. [4] XVIII, 103 -, Bull. GtoI. [2] VII, 310 ; BrUssSl. Acad. Ber. June I, 
1850; Instit. 1850, 291 (in abstr.) ; Sill. Am. J. [2] XI, 226; Jahrb. Miner. 1861, 169. 

(3) Ann. Ch. Phyc [3] XXX, 81; Bull. Geol. [2] VII, 525. 

(4) Ann. Min. [4] XVII, 119 ; Bull. Geol. [2] VII, 427 ; Instit. 1850, 185 (in abstr.) ; 

Compt. Rend. XXX, 741 ; Arch. Ph. Nat. XV, 64 ; Sill. Am. J. [2] XI, 227. 

(5) Bull. Geol. [2] VII, 705 ; Ann. Min. [4] XIX, 165; Arch. Pb. Nat. XVI, 

240 (in abstr.) l j . . 
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Chesterllte.- — To oligoclase may also belong a feldspar from the 
" Poorhousc^^ Dolomite Quarry, in Chester County, Pennsylvania, 
described under the name of chesterlite by T. F. Seal(l), and analyzed 
by II. Erni. It occurs in short and thick triclinic crystals of the 
albite form, with smooth but dull plaices, of a white or reddish colour. 
Th« observed forms were oo P' . oo 'P . oo P oo . O^P . P oo, possessing 
the following angles, as taken by the haftd-gunioineter ; oo P' > oo 'P 
= 124P to 126^ 0 P :’"ao F = 110^ Q li : oo T=:dl5^ P oo : oo F = 
114^’^, Poo : oo'P = 112^\^ It often ^xlmbits* a fvvin crystallization 
parallel to 0^, and is perfectly clcavable, both parallel to O P and 
to oo P 00, Hardness = 6, spe«. grav. (accort^ing to Silliman, Juu.) 
= 2*5 13. The analysis yielded :• 

S1O3. AiPa. MgO. CaO. NdO. ko. Total. 

65-5b 18-45 2 09 0;71 10*41 •2*81 100*08 

Erni calculates frdfia this, tlie samc*formukv as that given by 
Kerndt, according to his anarysis(2), for the leck-green fcMspar from 
Bodeiunais. • • • 

AnUetsinc. — The three follo^\ing feldspars^ analyzed by •Lory (3), 
and referred by him toun^esine^ may also belong to oligoelj^x.*,"' The 
first (I) occurs in small, uylk-whjte, and scarcely ti\mslnccnt crystals, 
of a lustre between rcsino-vitreOus and pearly, in the diabase of Hho 
Chalanges d^Alleniont (Ois*ans) ; the second (11), of which no descrip- 
tion“is given, in a sinnlar rock in the environ^ of Boiirg d’Oisans ; and 
the third (III), in the cupbotidc of Lavaldcns, near Tja Mure (Isere). 
This last resembled ande^ine in deavage and other external characters, 
amongst which Lory especially cites lustre and colour. 



SiOj. 

AiPa- 

FeoOj. 

CaO. 

MgO. 

NaO. 

KO. 

no. 

Total. 

1 . 

59-4 

24-2 

0*6 

3*7 

trace 

7 0 

3*4 

1*18 

99-78 

II. 

59-9 

251 

trace 

3*7 

0*7 

7*4 

1*2 

1*7 

99-7 

in. 

600 

23 8 

1*1 

6*0 

1*5^ 

5 3* • 

. 2*3 

1000 


* Detei mined frq^ the loss. ^ 

The oxygen-ratio of RO : R^Og : Si03, deduced from No. T, = l : 3*3 : 
9’1. That from No. II—l : 3*4 : 9*3, and that from No. Ill, of 
RP3 : Si03, = 3 : 8*3. 

Spodumene. — Eben Weeks has made the remarkable discovery, in 
a quartz vein in mica slate, near Norwich, in Massachussets, of per- 
fectly formed crystals of ispodumene. Some of thes^ are from ^ inch 
to 4 inches broad, and a foot in length. They occur imbedded in 
albite or orthoclase, and accompanied by mica, beryl, black and blue 
tourmalines, and triphylline (see the description of this latter, 
farther on). Their colour is principally a fine eiovc-brown, and 


Chester- 

lite 


(1) Dana’s Syst. of Mineral. 3rd edit. 678. 

(2) See Annual Report for 1847 and 1848, II, 409. 
(S) Bull. G60I. [2] VII, 542, 544, 545. 
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podit- 

meiie. 


most of them arc translucent ; some, indeed, arc often almost 
transparent. — According to the description of C. Hartwell and B. 
Hitchcock(l), and that of J. D. Dana(2), the crystals belong to the 
yjonoclinonictric system, and exhibit combinations of oo P oo . (oo P oo). 
00 P . P . 3 P . (2 P CO ), and 0 P ^ which may frequently be added, 
as subordinate foniis, (oo P 3) a n P m. The following are t*he 
most nnpoitdiit angle", as lacasmed by Dana with the hand-gonio- 
iiietcr . ooT = 87“, P = 1 17“, (2 P oo ) = 79^ SiY, all m the clinodiagonal 
principal sect’ i; copQo.pP=a = 69“ 40' ; ooPqo:(coP3) = 1 07“ ; 
00 P 00 . P-= 100“ 30' ; oo P oo'l 2 P= 116“'and oo P oo . ;,2‘P oo) = 106“ 
— 107“. (i^hom the angles of oo P, (2 P co) and a, the ratio of ortho- 
diagonal to clinodiagonal, to axis ''would be 1 : 1'23 : 0’458). 
Cleavage pci feet, paialkl toco Poo; less ptifect, parallel toooP; 
and indistniet iii a thud ihiectioii ])aiallel to ui P, as indicated by 
delicate stiia‘, on the suifaee of oo P oo, zunmng parallel to the eom- 
bination-edgts of co 'P co and P. » 

J. liiu"h(3) ha ''anal} zed the spod^munc described above (laandb), 
as well as otlui specimens fioni Steiling (lla and b), and he has 
obtained the following ri suits • 


i 

SiOj 

A1 Oj 

CiO 

LiO 

NdO 

Total 

Id 

03 00 

28 00 

0 05 

5 67 

2 U 

100 19 

b 

02 72 

28 85 

1 13 

5 07 

251 

100 88 

IIcl 

02 SO 

2S Si 

0 iG 

6 18 

1 70 

100 19 

b. 

02 07 

20 83 

0 71 

C 18 

1 76 

10145 

an 

02 S2 

28 88 

0 SI 

6 07 

2 17 

100 78 

The o\} g( u-i atio 

of RO 

: Rp 

I • SiO,, 

from the 

mean of these 


analyses, = 1 . 3 27 7*92= I 3 85 hading to the common formula 

3 HO, 2 SiO, + 3 (UjOj, 2 SiOJ, which is also that of leucitc and 
andcsinc. 

JLabradoritc — Daiuoui(l) has analyzed yellowish crystallized la- 
bradoiite (I), of 2 709 "{lec. giav , fiorn the decomposed basalt of 
Diupavog, near Beiufjoid, 011 the cast coast of Iceland; and E. 
Mctzger{5), a sunilar kind (II) from weathered diabase-porphyry 
from the llutthal, iicai Claustlial. 

S1O3. Al.Oj Fe.O, , CdO NaO. KO. HO. Total. 

I. 52 17 20 22 1 90 12 11 3 40 — — 99*80 

II. 54 44 25 50 5 33 8 05 2 11 0 12 3 65 99 20 

The oxygen-ratio, deduced fiom No. I, of RO : KjOg : SiOgSs: 
1 : 3*07 : 5*98, or almost exactly the proportions required by the 
foriAula RO, SiCg-f AlgOg, S1O3. The labradonte No. II yielded, for 
the above ratio, 1 : 4*71 : 10 07, and was already, therefoi*e, con- 
■■ siderably decomposed, as shown, furthermore, by the large amoimt 
of water which it contained. 

(1) SiU. Am. J. [2] X, 26L 

(2) Sill. Am. J. [2] X, 119 ; Dana's Syst. of Mineral. 3rd edit. 693. 

(3) Sdl. Am. J. [2] X, 370—383. 

(4) Bull Geol. [2] VII, 88 , dahrb. Mmer. 1850, 347 (in abstr.) 

(5) Jahrb. Mmer. 1850, 683. 
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Anortiilte. — DniAtnour(l has also examined some transparent 
vitreous granules, of 2*75 spec, gi’av., from the vesicular lava of 
Thjorsa. These fusc.before the blow-pipe into an enamel; and are 
decomposed, w4th sepai*ation of silica by hydrochloric acid. Besides^ 
the silica, a feeble residue is also left^ and Dam our believes this to 
orignate from augitc. The mean of tw^o analyses^ gave the following 
composition : ' j 

SiOg. AI0O3. Fe^^:r CaO. ^ NaO. .Residue. ^ Total. 

45*97 33*28 1*12* 17*21 l*iJ5 1 0*(j9 100-12 

This makes fhe oxygen-ratio of ItO : ^203 • Si 03 = l : 2*9 I : t*51. 
D amour regards the mineral as auorthite, a conclusion favoured by 
the complete concordance of the above results with those obtained by 
Forehhammer in his analysis of auorthite from Selfjall(2), as well 
as by the capability, exhibited by the mineral, of being decomposed 
in acids. Dam our also refers to auorthite the thjorsauite of 
Genth(3) ; but, in opposition to tliis, it j^ioiild b'^ rcincinbercd that 
th^ latter mineral is not affected by acids. ^ 

Atiicriastite (Werncritc). — P. H. A\ieibye(4) has distinguished, 
wunder the name of atheriastitc, an o'|)aqm‘, verdigris-green '•mineral, 
^previously con^dered to’ b(‘ a variety of scapolite, from th(^ 

Iron Mine, near Arcndal; where it occurs in association with black 
garnet and keilhauite, in a grdnitie rock. It exhibits short thfek 
crystals of the tetragonal (diuietric) system, the edges and angh^s of 
which appear to be rounded. The forms "/d 00 1^ 00 , and P were 

observed; the latter measuring over the polar edges about 1«35‘\ The 
crystals are perfectly cleavable parallel to P ; dull,* on the uneven 
splintery fracture ; and greenish-grey in the streak. Before the blow- 
pipe they exfoliate parallel to the prismatic planes, and fuse easily to 
a dark-bx’own glass. Even in tlic finest powder, the mineral is scarcely 
attacked by hydrochloric acid. An analysis, performed by Berlin, 
yielded : 

SiOj. AIP 3 . CaO. MgO. FeO. MnO. Total. 

38*00 24*10 22*64 2*80 4*62 0*78 6*95 * 10009 

Berlin did not determine whether the iron was present in the 
state of protoxide only, or partly in that of sesquioxidc. On the foraier 
supposition, he calculates the formula 4 (3 RO, Si 03 + )5 (AlgO^, SiO.^) 
+ 9 IIO ; and on the latter, 2 (3 RO, SiO^) + 3 (AlgOg, SiOg) +4 HO. 
He considers this second formula to be the more probable of the two. 
According to J. E. L. llausmann(5), the atheriastitc is identical 

(J) Bull. G6oh [2] VII, 87 ; Jalirb. Miner. 1850, 446 (in abstr.) 

(2) J. Pr. Chem. XXX, 385. 

(3) See Annual Report for 1847 and 1848, II, 407. 

X4)' Pogg. Ann. LXXIX, 302 ; Arch. Ph. Nat. XIV, 154 ; PML Mag. [3] XXXVII, 
236 ; Sm. Am. J. [ 2 ] X, 246. 

• (5) Pogg. Ann. LXXX, 567. 


Anorthite 
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Atbeiias- 

tite 

i.Werner- 

ite) 


with Hauy’s wcinente — a mineial quite distinct fiom Ilauy^s 
paranthiiie, the scapolite of authoi’s — and also with the dark Icek- 
green variety of Schumachei’s uemerite. Ilje distinguishes it fiom 
scapolite — to which mineial he had himself at an earlier period referred 
^he werncritc as a vaiietj — partly by the general configuration of the 
crystals, although '• these belong essentially to the same crystjllo- 
gi’aphic foim j jiartly by the other external charaetters; and cs])eeially, 
by the j.aiouut of watei iii its compcritionf — On account of this 
hittcj’, Hausmaijn jjistly suitniscs that atheriastite, lor which the 
oiiginal name of weintriti? iftay be retained, has th<i same relation to 
scapolite as asp<te lolite to lolitc ; and may, consequently, be merely a 
pscudomoiph. 

Scapolite. — W. II. Biewer (I and II), apd T. H. Garrett (III), 
have aiialj/cd a tiansluccnt Ittk-gicen scapolite from Franklin m 
New Jci'ic\(l) Jt was alicady in a decomposed state, although still 
distiiictlycleavablc. ‘llaidn ss=3ij, spec. gra^'. = 2’78. H.Wurt/(2) 
has analj/ed the ‘,5,dc-icd scapolite Jjf« Bolton in Massachusetts (IV), 


spec. 

gray. 

= 2 700 

—27 

01. 






^Ktal. 


biO^. 

Al.O, 

CdO 


IcO 

KO 

NaO 

HO. 

CO^ 

L 


29 09 

11 13 

197 

2 04 

tract 

^ — 

1 80 

4 72 

97 14 

II. 


28 44 

12 88 

2 07 

1 40 

trace 

— 

1 80 

4 72 

99 6.3 

Ill 

44 75 

28 80 

8 85 

1 50 

— 

4 14 

0 88 

— 

4 55 

93 47 


47 67 

25 75 

1731 


2 26** 

* re O3 


7 76 



100 75 


cantor. — Aecoidiiig to II. ltose(3), the mineral deseribed by 
Breithaupt as a distinct species, under the name of castor, is a 
vaiiety of pefalitc, iiom which it only diflTers by the absence of 
soda, and by its sliglitly lower s])C(. giav. 

Micas. — J D. Dana(]), in conjunction with B. Silliman, Jun., 
has measuied the angles of the optical axes of a senes of micas; and 
the fonnci\5) has auanged th^se nunerals in accoi dance with the 
results thus obtained, * as w cll as by then oxygen-ratios, in 11 sub- 
divisions. He Atkoiis as muscovite, all micas in which the angles of 
the optical a\( s are from o0° to 75° ; as lepidolite, all those having 
the same angles = 75° to 7o°; and as phlogopite, a rhombic group, 
all in which the above angles =7° to 18°. The first of these divisions 
includes most of the micas fioin the gyanitic rocks, the second com- 
prises all the lithia-micas ; whilst to the third belong, besides the 
micas included by Breithaupt under the name of phlogopite, many 


(1) Dana’s Syst. of Mineral 3rd edit 680 

(2) Sill. Am. J. [2] X, 325 ; respecting the method employed, see p. 404 of the 
present Report. 

(.3) Pogg Ann. LXXIX, 162, Sill Am. J. [2] X, 250; Arch. Ph. Nat XIV,61. 

(4) Sill. Am. J. [2] X, 118, 372 

(5) Dana’s Syst. of Mineral. 3rd. edit. 356, 687; Jameson’s New Edinb. Joum. 
L, 339 
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others — chiefly of a yellowish-brown colour^ or often deep copper-red 
“ — from serpentine, limestone, and dolomite, in New York, Canada, 
and New Jersey. 

W. J. Craw(l) has analyzed three varieties of mica belonging tjj^ 
the phlogopite division, from Edwsufds in St. Lawrence County, 
Nejy Jersey: (I), a deep yellowish-brown, broadly-foliated variety; 
(II), a transj)arent*varicty, with silvery lustre; and (HI), a fragment 
from the same spcciibcn as No. II, but rendered opaqdc by the 
admission of a little water. — J. D.*Dfivraek(2) has also analyzed 
arnica (IV) J'rom Uniouville ; and W 4I.*lJr ewpr(3) a sp^ciincn of 
niargaroditc^ from Monroe Couiily. 



SiO:,. 

AW.J* 

CaO. 

MgO. 

KO. 

NaO. 

Cl. 

PI. no. 

Total. 

1. 

4011 

17-35 . 


28-09 

10-5G 

0-G3 

_ . 

(• 4-202 ) 

100-97 

11. 

40-3.5 

lG-45 

— 

29*55 

7-22 

4-93 

— 

0-95 

99-45 

111. 

10-3G 

lG-08 

— 

30*24 

g-6g 

4,39 

— 

• 2'G5 

99-78 

IV. 

46-75 

39-20 

0-39 

1*02 

G-56 

— 

— • 

— 1-90 

98-82 

V. 

I9-9G 

32-85 

• 

1-08 

7-91 

2-^J 

0-1 1 

. — 4-lG 

99-29 


# m 

♦ With traces of sesquioxide of iron. 


Craw calculates from his analysis^ the formula: 7(31101810.^) + 

4(Al203,Si03). * 

llarniiielsbei'g(4) and W. Stein(i'>) have analyzed the lifhia-mica 
of Zinnwald. The former’emplQyed for his analysis a coarsi!ly-foli.%ted 
variety (I), containing a little quartz in admixture; the latter, a 
finely-foliated specimen from the Peterszcche (II). 



FI. 

PO,. 

SiO;,. 1 

AloO,. 

FCoO;,. 

FeO. 1 

MiiO. 1 

I 1 

1 KO. 

, NaO. 

LiO. 

► Total. 

I. I 

7-17 

0-13 

4G-.52 

21-81 

4-78 

G-80 

1-9G 

0-44 1 

9 09 

Lo-39 

1-27 

100 GG 

11. 

8-lG 

— 

48-65 

17(i7 

— 

M'57 

1-24 I 

1 0-53 

Ih-go 

1 •0-71 

2-11 

102-54 


The formula RO, SiO.,-!- U.2O.J, SiOg, is calculated by Rammcls- 
berg fiom the above. As in the case of the tourmaline (which sec), 
Rammclsberg has also deduced for the micas the following series 
of fundamental combinations. He founds these divisions on oxygen- 
ratios, calculated by him, from the* most trustworthy analyses yet 
known (6). 

.. A. Potassa-iaica. 

I. KaO, SiOg + 2 (Al.yOj, SiO,) 

II. KaO, Si().j + (Al‘>0,, SiO's) 

III. KaO, SiOg + 4 (ALOg, SiOg) 

B. Ijithia-mica. • 

IV. Ri), SiOa + R 2 O 3 , Si0.j 

V. 3 CRO, Sid.,) + 2 (R,03, SiOg) 

VI. 2 (RO, SiOa) + 3 (ICO 3 , SiO,) 


(1) SUl. Am. J. [23 X, 383. . 

(2) Dana^s Syst. of Mineral. 3rd edit. 357. 

(3) Ibid. 359. 

(4) Pogg. Ann. LXXXI, 43. . • 

(5) Polyt. Centr. 1847, No. 23 ; Pogg. Ann. LXXXI, 43. 

(6) Kammelsb. Handwbrterb. 4. Suppl. 75; Pogg. Ann. LXXXI, 42. 

VOL. IV. K K 
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KiQefyll(0* G. Mft£[D6Bi&*niic&< 

3 RO, SiOj) + RjOj, SiOj 
3 (3 RO, SiO.,) + 2 (RjOg, SIO 3 ) 

2 RO, SiOj + R 2 O 3 , SiOa 

3 (2 RO, Si03) + 2 (RjOg, SiOj) 

EmcryUte. — In addition to R detailed description of the emerylite 
discovered by him in Asia Minor, L. Sniith(l) hgs communicated a 
series* of analyses of that mineral, from specimens taken from dif- 
ferent localities. He first met .ndth the substance on the emery of 
the Gumniuchdaf^ ; 'iifter.vards, on the, emery of Naxos, Nicaria, 
and Manser ; and finally, on a specimen of the same substance from 
Siberia. Naxos, a locality in which the mineral occurs in admixture 
with diasporc, furnishes the most beautiful emerylite. This variety 
is in the form of white, pearly, delicately-foliated, and very frangible 
masses, resembling talc. Often, also, in larger micaceous leaves of a 
silvery lustre, but ipuch less clastic than mica ; and these are occa- 
sionally disposed in thrcc-suled prisms. — ^Judging from the two im- 
perfect difections' of the folia, combined with the striation of its 
planes, the emerylite may be considered to belong to the Wnoclino- 
mcti’icsyi.tem. Its syicc. gr.iv. oscillates between 2‘80 and 3'09. Be- 
fore the l low-j)ipc it fuses only on the edges, and that with difficulty. 

“ It is not attacked by acids. 


Localities. 

SiOa. 

Al/V 

Fe-jOj. 

CaO. 

MgO. 

HO. 

Total. 

Gummuch 

2900 

.50-88 

.1-78 

13-50 

0-50 

3-41 

99-79 

N icaria 

30-22 

49-07 

1-33 

11-57 

trace 

5-12 

97-91 

Nicaria 

29-87 

48-08 

1-03 

10-84 

trace 

4-32 

95-34 

Naxo.s 

30-02 

49-52 

1-05 

10*82 

0-40 

5*55 

97-96 

Naxos 

2^8-90 

48,53 

0-87 

" 11-92 

— 

5-08 

95-30 

Na.xos 

30-10 

50-08 

— 

10*80 

— 

4-52 

95-50 

Cjiiiumuch 

3()90 

48-21 

2-80 

9-53 

. — 

4-Gl 

90J)5 

Gumnuich 

31-93 

48-80 

1-50 

9*41 

— 

3-02 

9^6 

Siberia 

28-50 

51-02 

1-78 

12-05 

— 

5*04 

98-39 


Smith calculates the formula 2 RO, SiOg-f2 (2 Al^Og, SiOg)-!- 
2 HO from the {yl)6vc. He looks upon the sesquioxide of iron as a 
locchanical admixture. 

Specimens of the American emerylites from Village Green (I), and 
from Unionville (II), have been analyzed by W. J. Craw. From the 
latter locality (HI), also, by C. Hartshorne ; and from North Carolina 
(IV), by Silliman, Jun.(2) * , ^ 



SiOa- 

AlA- 

CaO. 

MgO. 

KO. 

NaO. 

HFL 

HO. 

Total. 

1. 

30-18 

51-aO 

10-87 

0-92 

0-54 

2*23 


4-52 

100-66 

ir. 

29-99 

50-57 

11-31 

0-62 

0-85 

1*62 

— 

5*14 

100*10 

III. 

32-15 

54-28 

11*36 

0-05 

not determined. 

0*50 

. - - 

IV. 

29-17 

48-40 

9-87' 

1-24 

— 

615 

203 

3-99 

100-85 


(1) Ann. Min. [4] XVIII, 296; Phil. Mag. [4] I, 413 (in abstr.) 

(2) Dana’s Syst. of Mineral. Srd edit. 362. 
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These analyses lead to the following formula^ as calculated by Ruphyi- 
Silliman: 3RO, SiOj + S (2 RgOa, SiOg) + 3 HO(l). ^ "‘*- 

Euptayiiite. — II. Erni (I, II), and T. H. Garrett (III, IV) haVe 
analyzed the euphyllite of Unionvillc(2). 


SiOg. 

AlgOg, Fe^Og. 

CaO. 

MgO, ’ KO. N«0. 

HQ. 

Total. 

I. 43*69 

44*69 • — ^ 

3*98 

0*75 (J*82 0*98 

5*60 

100*51 

• 

II. 43-45 

44-98 — 

4*Sl 

0*69 ^not determined. 

4*9f 

- 

III. 45 93 

48*23 0*60 

3*53 

2*44 — , trac^ 

• ^ 

— 

100*73 

IV. 45*33 

46*47 

2*36 

trace — not determined. 

• 



From Ernies analysis, NoT I, the oxygcn-i’atio of RO : RnOg : 
SiOg : HO = 1‘04 : 12 : 13*30 : 2*86. In Gai*rett’s analysis. No. Ill, 
also, the, Bamc=l*04 : 12 : 12*84. Both of these ratios, therefore, 
differ very widely from those deduced from Croolcc’s analysi8(3). — 
The mineral in its uoimal condition is o^'idcntl^ anhydrous, and its 
formula should perhaps be wrktffn RO, SiOg + 4 
cording to Dana, it is optically biaxial; and Silliman, Jun., gives 
71® 30' for the angle between the ax€».* 

ispiiGsitc. — Ti. Smith (4) has discovered another new micaceous 
mineral associated with corfindutfi. lie has named this, eph^site. It 
occurs on magnetite, neaf EpheSus, in foliated masses, which ure 
white, pearly, and easily ^e]iarable in the direction of the laminae ; 
and which, at first sight, have some resemblance to white disthene. 
Its spec. grav. = 3*15 to 3*20; and its hardiTcss is so high, that the 
mineral scratches glass with case. It loses its polish lu:*forc the blow- 
pipe, but does not fuse. Its analysis yielded : * 



SiOg. 

AbOg. 

CaO. 

FeO. 

NaO. 

110. 

Total. 

I. 

31*54 

57*89 

1*89 

1-34 



3*12 

— 

II. 

30*04 

56-45 

2*11 

1-00 

4-41 

3-06 

97*07 


Smith calculates from the abofe, the formula 2 RO, SiOg-f- 
5 (2 AlgOg, SiOg) + 4 HO ; but the second analysis* makes the oxygen 
ratio of RO ; RgOg ; SiOg : HO = 1 : 13*43 : 8*11 : which may be 

fairly assumed=i : 12 : 9 : 1, leading, to the formula RO, SiOg -f 
2 (RgOg, SiOg) + HO ; or, abstracting, to that of euphyllite containing. 
^ the normal amount of silicate of aliynina. * 

Hydrated Silicates of K2O3. Kaolin from Beryl. — Damour(5) 
has examined the columnar kaolin of the well-known kaolin-pits of 
Chanteloube. The substance of this kaolin originates from beryl, 
and frequently possesses not only unaltered kernels of that mineral, 
but also its distinct crystal form. It ocours imbedded in decomposed » 


(1) See Annual Report for 1649, III, 531. 

(2) Dana’s Syst. of Miners. 3rd edit. 362. 

(3) See Annual Report for 1849, III, 533. 

(4) Ann. Min. [4] XVIII, 294. (5) Bull. G^ol. [2] VII, 224. 

K K 2 



Kaolin 

from 

beryl* 
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albite, and is of a yellowish or greyish-white colour, and infusible. 
It^ives off water when heated in the bulb-tube; becomes dirty-blue 
when ignited with the cobalt-solution ; and leaves by fusion with phos- 
j^orus-salt, a silica skeleton. Hydrochloric acid has only a partial 
action on it ; but it is entirely and easily decomposed, with separation 
of unaltered beryl, fey hot concentrated sulphuric acid. The kaolin 
employed for the analysis Was well washed, and thds freed as much as 
possible tfom undeepmposed ^cryl. In Stating the following results, 
the residue is abstitactcd wlijch remained after treatment with sulphuric 
acid. Tlfe specimen was dricU at 60*^, • 

SiOg. AI 2 O 3 .* ^FCoO;,. BcO. X CaO. HO. Total. 

45 G1 38-86 0*94 1*10 . trace 14-04 100-55 

D amour calculates from this analysis, the formula 3 AlgO.^, 4 SiO^ 
+ 6 IIO ; and he shows that, in the decomposition of the beryl, all 
the bcrylla, togtdher' with 4* of the silica, must have been carried off 
by the agcyiey of y^itcr. » 

iJtiiomarpre. — G. C. Wittstcin(l) has analyzed a greyish-white 
lithomar^c from a sandstone-quarry near "iVlinden in Hanover. This, 
when first obtained, is soft and plastic ; but ip the dried condition it 
has a chalky appc'arancc, is greasy to the touch, and falls to pieces in 
water with decrepitation, forming a* fine slime. For analysis No. I, 
a fresh speciuKai, just taken from the quarry, was employed ; whilst 
that on wliieli ansilysis No. II was made, had been already dried by 
cx])Osere to the atmosphere. Both were farther dried at lOO'^, before 
subjection to analysis. 



Sp. gr. 

Si(),, 


>>. 03 . 

CaO. 

MgO. 

KO. 

SO 3 . 

IIO. 

Total. 

1 . 

2-722 

61-20 

20-00 

7-80 

1-80 

0-21 

2-02 

0-41 

6-30 

99-77 

11 . 

2-683 

61-20 

15-60 

14 10 

0-20 

trace 

2-40 

trace 

6-19 

99-69 


From 

analysis 

No. 

I, Wittstcin 

calculates the formula 2 (R0O3, 


3SiO,) + 3 1IO. 

Phoicritc. — Ij^ Smith(2) has found pholerite (I), accompanying 
emcrylitc, on the e'liiery of Na^ios. It is in white or greyish crystalline 
folia, greasy to the touch, lik,e steatite, and infusible before the blow- 
pipe. Its spec. grav.==2*56. The analysis yielded: 

SiO^. AI 2 O 3 . » CaO. HO, Total, 

I. 44-41 41-20 1-21 13-14 9996 

II. 42-11 42-81 traces 12-42 97*34 

<• 

The oxygen-ratio of AI3O3 ; SiOg : HO, deduced from thi8= 
3 : 3'6 : 1 ’8, and leads to the known formula AI3O3, SiOg + 2 HO. 
It is evident that the silicate of alumina (analysis II) discovered by 


(1) Rci>ert. Pharm. [3] V, 317; Jahrb. Miner. 1851, 202 (in abstr.) 

(2) Ann. Min. [4] XVIII, 293. 
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Sinitli(l) in the same locality, likewise belongs to this mineral. No Aiiopiiiine. 
characters are given beyond the composition. 

AUophane. — Schnabel(2) has analyzed allophane from Goldhausen 
near Corbach in the Principality of Waldeck, where it occurs as « 
verdigris-green or greenish-white amorphous costing on clay-slate. 

Fo» analysis No. I, a light-coloured variety was made use df ; and 
for No. II, a dark vari^pty, the spec. grav. f>f which = 2*02. 

’ SiOg. AIA- • HO. * , Total. 

1., 24 19 25-80 # • 35-19 * 99 19 

II. 19-41 26-77 18-97 31-72 99-87 

• • • 

Nontronite. — Mehncr(3) h&s analyzed light green nontronite, of 
2*337 spec, grav., from Andreasberg (I) ; and also a similar kind of 
mineral (II) which occurs with it at that locality. This latter 
substance is, however, black, and pot completely decomposed in hydro- 
chloric acid. • • 



SiOa. 

FCO 3 . 

AI.O 3 . Pc(T. 

CaO. 

MgO. 

i HO. 

# Total. 

I. 

40-49 

33-70 

1 00 2-25 

1-11 

— 

21-81 

100-45 

II. 

4G-21 

36-32 

• 

tj-adh 

trace 

20-38 

I 02-91 


Hydrated Silicates of RO. JMecrscliaiim. — X. 

has analyzed meerschaum ft*om Thebes : 


Lan^dcrer(4) 


SiO,. MgO. * AljO,. * CaO. 110. Total. 

52 30 , 2 4 10 98 


Together with traces of the sesquioxides of iron and manganese. 

iiio#kase. — Rengott(5) has found the following, hitherto unob- 
served, forms, in crystals of dioptnsc : — the hcxagtmaUpri^is of tlie 


third order 1 

hedrons r 


oo 


p 1 


2 


, oo P a , QO P i! 

1 — ^ — , and r 


the trig! 


u! p .12. 4 r 

> ^ and 1-— 


4 


2 


the scalenohcdrons — 



pezo- 

and 




16 P • 

- ; and the rhombohedron 2 R. The aifgV over the jiolar 

edges of — 2*R, according to Kengott^s measurement, = 95^^ 51', and 
the same angle in the cleavage rhonfbohedron = 126^ 35'. Spec. 
grav. = 3’314 to 3*348. — Kciigott also observed a dioptase twin-form 
with the planes of union parallel to tt. 

. Chrysocoiia, — C. T. Jackson(6) has analyzed chrysocolla from 
Copper Harbour : 


SiOg. CuO. FcoOa. AL.O3. HO. Total. 

37-85 27*97 8-90 4-80 20*00 99*52 


(1) Ann. Min. [4] XVIII, 290. 

(2) Verhandl. d. Naturli. Vcr. d. Pxeuss. Rheinl. 1859 (7. Jahrg.), 4. 

(3) J. Pr. Chem. XLIX, 382. (4) Jahrh. Miner. 1850, 313. 

(5) Kenngott’s Min. Untersuch, Part II, 93 — ill., 

(6) Dana’s Syst. of Mineral. 3rd edit. 520. 
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SlUcate of ztnc. — ^E. Schinidt(l) has analyzed the silicate of zinc 
of Moresnet near Aix-la-Chapelle : 

ZnO. SiOg. COj. FcsOg. HO. Total. 

66-48 24-44 1-02 0-72 7-02 99*68 

( 

Schmidt affirms, on this occasion, that if minerals which contain 
carbonate of zinc be digested, after ignition, at a temperature of from 
30° to 40° in a solution of ,parbonate of ammonia (to which a little j 
free ammonia hao been jpidedt), the carbonate of zinc is entirely^ 
dissolved " out. In this maniier, the admixture of zinc-spar in the 
silicate of "zinc fiiay be directly determined in the analysis of the 
latter. 

Apophyiiite. — C. T. Jackson(2) has analyzed apophyllite from the 
Cliff mine in Michigan. He found its spec. grav. = 2*305. 



SiOg. 

G^O. 

KO. 

HO. 

CaFl 

Total. 

I. 

52-70 

23-35 

4-95 

16-00 

1-85 


11 . 

51-00 

/ 24-94 

5*19 

16-00 

1-94 

99-0 


Hydrated Silicates of RgOgand HO. ifatroUte. — C. G. 

has analyzed natrolitc from the zircon-syenite of Laurvig. He bcliCT^iS 
it to be the “ fibrous werncrite” of former observerai ' It occurs i]S^ 
radiated-crystalline, vitreous, and pale grccnish-gr^ or colourless 
masses, imbedded in the soda-feldspar described ht p. 490. Its 
spec. gi*av. at 11° =2*207. It gelatinizes In hydrochloric acid, both 
before and after ignitiop — in the latter case, with extreme rapidity, 
and with the development of great heat. The analysis yielfled the 
following results, corresponding exactly with the known formula 
JlaO, SiOs+AlaGg, Si03 + 2 HO. 

SiO; AloOg. NaO. KO. HO. Total. 

48-680 26-369 16-002 0-352 9-550 100-953 

Harrinstonlte and i.eliuntltc.^ -On a specimen of harringtonite in 
the “Imperial” IVlineral Cabinet” in Vienna, Kenngott(4) has 
observed rhombic prisms with angles of 90° 54' and 89° 6' ; and also 
on a specimen of lehuntite, similar prisms measuring from 91° 2' to 
91° 52' in the brachydiagonal principal section. He considers it very 
probable that both belong to natrolite. 

Antrlmoiite and Poonahiite. — Kengott(5) has likewise noticed on 
a specimen of antrimolite, combinations of two rhombic prisms 

GO P . 00 P 4 with angles in the brachydiagonal principal section of about 
92° 13' and 150° 80'. He also found on a specimen of poonahiite^ 


(1) J. Pr. Chem;LI, 258. 

(2) Dana’s Syst. of Minml* 3rd edit. 249. 

(3) Pogg. Ann. LXXXI, 312. 

(4) Wien. Acad. Ber. 1860, October, 240. (5) Ibid. 234. 
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similar prisms possessing a perfect oo P cleavage, and measuring 
91° 49' on the surface-planes, and 91° 46' on the planes of cleavage. 
As these angles closely approach those of scolezitc, and as the three 
minerals (anti’imolite, poonahlite, scolezitc) agree very nearly ^ 
composition, Kengott thinks it not ijii probable that they constitute 
a single species. According to J. D. Whitney(l), Shephard’s 
ozarkite also beloifgs to scolezitc. * 

Anaicime. — C. T. ^ack8on(2) has analyzed, an analtfime from 
Michigan : * 

• • 

Spec. grav. SiOg. ALOa* NaO. CaO. HO. Total. 

2-25 53-40 22-40 , 8-52 .3 00 • ^70 * 97 02 

iianmontte. — R. Wildenstein(3) has analyzed a pai-tially weathered 
laumonite from Obcrscheld near l)illenbui’g. The specimen was dried 
for analysis at 100°. , * 



Si 03 , 

CO,. 

^CaO. 

MgO. 


FajOj. 

HO. 

Total. 

I. 

39*12 

13*45 

25*18 

• trace 

13*43 

2-60 « 

6-22 0 

100*00 

IL 

56*33 

— 

11*64 

— 

1934 

3 73 

8*96 

10000 


Abstracting the carbonic acid and hn amount of lime corresponding 
to the composition of'tlu; carljonatc, Wildenstein caleijlates the 
quantities given under No^ II. 'I'hcsc agree with the composition of 
a laumonite deprived by weathering of a portion of its water. • • 
Eudnoitiilte. — P. H.*Weibye(4) has distinguished, under the 
name of eudnojihite (from tv and By6(l)oe) ja, new zeolite, which pos- 
sesses the same composition as anaicime, but which belongs 'to tlm 
rhombic system of crystallizatioiav He found it in Association with 
leucophane, inosandrite, and other rare minerals, in coarsely-gi-anulai* 
syenite, on the Island of Lamb, near Brevig. The crystals are 
translucent to transparent on the edges ; and grey, brownish- white, or 

indistinctly coloured. They exhibit combinations of cx> P . oo P oo . n 
Poo, with the following angles : co P=130°(ij) in,the brachydiagonal 

principal section, oo P : oo P oo = 120°, and n P oo,: oo P= 130°. They 
are perfectly cleavable parallel to 0 P ; less perfectly parallel to 

oo P oo and oo P oo j and on the cleavage-planes they possess a feeble 
pearly lustre. The surface-planes arc dull or slightly shining, and the 
granular and amorphous specimens are generally strongly striated, 
the strise being also sometimes . plumiformly arranged. Hardness = 


(1) Sill- Am. J. [2] IX, 430 ; Dana’s Syst. of Mineral. 3rd edit. 302 (in abstr.) 

(2) Dana's Syst. of Mineral. 3rd edit. 311. 

(3) Jahrb. d. Ver. f. Naturk. im Herzogth. Nassau^ 6. Ileft, 134. 

(4) Pogg. Ann. LXXIX, 303 ; Jahrb. Miner. 1850, 703 ; Arch. Ph. Nat. XIV, 155 ; 
Phil. Mag. [3] XXXVir, 236 ; Sill. Am. J. [2] X, 246. 

. (5) This is evidently a misprint, for if the inclination o^ oo P : co P oo =*120®, that of 
00 P ; CO P must also = 120®; or, if oo P«= 130®, oo P ; oo P oo must = 115®. 


Antrltno- 
lite and 
poonah- 
lite. 
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Eudno- 

phite. 


5*5 ; spec. grav.=2’27. The mineral fuses before the blow-pipe to a 
clear, colourless glass ; hnd in the state of powder, it is decomposed 
with gelatinization by hydrochloric acid. Two analyses, performed by 
5orck (I) and by Berlin (II), gave the following results, according 
to which, Wcibye considers the substance of analcime to be dimor- 
phous > ' 


SiO.,. 

al6^. 

NaO. 

HO. 

Total. 

54-93 c 

23-59 f 

14-OC ‘ 

8*29 

100-87 

550p 

» 2.3-12 

* 14-OC 

8*16 

100-40 


Berzelfnc, Zeasonlte, Abra^te, and Gtsmondlne. — Ke*hgott(I) has 
submitted Sspecimfcns 'sf bcrzelinc (Ne^ker), zeagonite, abrazitc, and 
gismondine, from the “ K. K. Ilof-Mincralicn Cabinet,^’ in Vienna, to 
a comparative examination, in order to define clearly the points of 
difference between these generally-confounded zeolites, the indivi- 
duality of which as distinct specie?: is doubtful. The result of his 
examination is as follows The mineral dis^Linguished by Nccker 
under thct.name /)i bcirzclinc, crystalHzes in regular octahedrons, 
sometimes with truncated edges, and frequently in twins parall(44 
to O. I^ is almost perfectly cloavablc parallel to oo O go ; pellucid^*’, 
vitreous, of hardness over .'5, and of 2*727 spec. grav. When i^bbed/ 
it exhibits phosphorescence, and bcioi’c the blow-pipe It fusCS; 1ld|h* 
difficulty to a vesicular glass. ‘ ' 

The zeagonite of Gismondi (considered, by him to identical 
with abrazitc) from Cajx) di Bovc, crystallizes in rhombic ^^hbinations 

of GO r GO , Qo 1* CO . T; the latter form yielding, accordim^ Tfcehgott’s 
measurement, 1)20° 97' and 121° d t'over the polar^lges, ahd S9" 
13' over the middle (algos. No cleavage ; strong, Vifreous Itistrc ; 
spec, grav., in accordance with the obs(U’vation of Marignac=2*213. 

In regard to the gismondine, Kengott agrees with Marignac, 
according to whom, the minend crystallizes most probably in ])yra- 
mids of the tetragonal system, ,jneasuving 118° 30' over the polar 
edges, and 92°-;30‘ ovev the middle edges. It is, furthermore, im- 
perfectly cleavabTe jiarallcl to. P, brittle, and of a pearly lustre. 
Hardness=5; spec. gray. = 2;265. It intumesccs before the blow- 
jnpe, and fuses with tolerable ease to. a vesicular enamel. It becomes 
phocphorescent during fusion. 

carptaoiitc. — Kengott(2) hds discoyered, on the carpholitc from 
Schlackcnwalde, distinct crystals belonging to. the rhombic system, 

and exhibiting combinations ofGoP.ooPoo, ooPoo, and n P. He 
found the angles of oo P= 11 1° 27' and 68° 33'. 

. Prehnite (Jacksonite) — ^J. D. Whitney, it will be remembered, 
described as a new species under the name of Jacksonite(3), a mineral 

(1) AVien. A(jad. Uer. Octo'oer, 1850, 248—269. (2) Ibid. 253. 

(3) Annual Report for 1847 and 1818, II, 407. 
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possessing the composition of prehnitc, but without the water of this 
latter. C. T. J ackson, however(l), has now found that it contains 
exactly the same amount as prehnite. In six experiments he obtained 
an amount of water varying Between 4‘15 and 4- 7 per cent. 

Kerl(3), at the suggestion of F. A. B-omer, has analyzed an easily 
fusible mineral, much resembling wood-asbestus,*which is found coat- 
ing the sides of •fissures in the Gabbrg of tlie Badau valley, near 
Harzburg, often to the thickness of ^ of an inch : 

• • 

SiOs. AI 2 O 3 , Fe^Oa. ^ CaO. MgO^ Loss on ignition. Total. 

40-80 • 251 " * 27*8 %-9 30 •99 0 

Romer considers the mirtcral to be a kinSl of massive prehnite, 
posvscssing a prismatic or fibrous structure. 

Aii?eritc. — R. Crosslcy(3), at the request of Afgcr, and under the 
direction of Jackson, has examined llunt^s alg\5ritc(4). The crys- 
tals employed were eif a honey-yclh)w colour; with hardness = 3 — 3*5 ; 
and spec. gray. = 2*78. They were very carefidly fre(.‘d from tlic 
adhering idocrasc; and a complete decomposition was ^effected by 
treatment with a mixture* of hydrocldoric and sulphuric aCid. — After 
abstraction of 4*21 per cent of inecliani(?ally-inixed carbornftc of lime, 
•the analysis, reckoned to*100 ]>arts, gave the following numbers : 

• • 

Si0.v AI 2 O 3 . Fe 203 . • MgO. KG. 110. Total. • • 

52-00 25-12 • 1-51 ’ 5-39 10-38 5-27 10000 

Crossley deduces from the above, the ffirmula 3 (MgO, KO)^ Si0.j 
+ 3 (Al203,2Si03)+3TI0. 

Teriiiicuiite. — C. T. .1 acksoh(T>) has given a more accurate descrip- 
tion of the vcrmiculitc from INIilbury in Massachusets (analyzed some 
years ago by Thomson), and R. Crossley has made a new analysis 
of the same. It is disseminated in a mealy substance (containing 
magnesia) in the form of dark olive-gri^cn, and ap])arcntly hexagonal 
leaves, which are readily separable and Hobble,, but not clastic. By 
transmitted light, these arc transparent or translucclft^ and of an apple- 
green colour. Their hardness = ^, and thcil* s])ec. grav. = 2*756. 
Heated in the bulb-tube, the verinicuiitc gives oflF water with an alka- 
line reaction, exfoliates and swells up, on the heat being coiitinucd, to 
about a hundred times its origimil volume — and with such*force, 
As frequently to shatter th<! glass. It is dec^posed both by hydro- 
chloric and by sulphuric acid. The analysis gave : 


(1) Sill. Am. J. [2] X, 121 ; Dana’s Syst. of Mineral. 3rd edit. 313. 

(2) Jahrb. Miner. 1850, 683. 

(3) Sill. Am. J. [2] X, 77 ; Dana’s Syst. of Mineral. 3rd edij;. 680 (in abstr.); Phil. 
Mag. [3] XXXVII, 179. 

(4) See Annual Report for 1849, III, 538. • 

(5) Sill. Am. J. [2] IX, 422; Dana’s' Syst. of Mineral. 3rd edit. 291 and 606. 
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SiOg, AljOg. FeO. MgO, HO. Total. 

35*74 16-42 10-02 27-44 10-30 99 92 

Crossley deduces from his analyi^ the formula, 4(3B.O, SiOg) 
+ 2 (AljOg, SiOg) + 9 HO, aud points out that this is Kob ell’s for- 
mula for pyrosclerite ; and that,, consequently, the vermiculite may be 
considered a variety of the latter. Kobe IPs analysis gave tue 
oxygen-ratio of 110 : R^O^ : SiOg : HO = 6 : 3-6l : 8-68 : 419; 
leading exactly to the formula,^ 2 (3 RO, SiOg) -|- R^Og, SiOg + 4 HO. 

Katapleeltc. — H., 'W’eibye(l) has bestowed the name of katap- 
leeitc (on account of its occurrence with several other rare'-substanccs) 
on a new mineral, cfroip the coarse-grained syenite of Larraanskjaer, 
in the Island of Lamy. It occurs ip, 'apparently,, monoclinometric 
prisms of about 120*^, with a terminating plane set upon the prismatic 
planes at the same angle as the above. The cleavage is perfect, 
parallel to the latter'. Colour, light yellowish-brown ; streak, Isabella 
yellow; opaque; duK, or with feeble lustre ;«• hardness, about 6; 
spec. grav. 2-79 to 2'81. Easily fusible before the blow-pipe to a 
white enamel ; becoming blue by treatnmnt with cobalt-solution ; 
and formirfg a colourless glass Svith borax. In the state of powder, 
it is readily decomposed, without gelatinization,. by hydrochloric acid. 
Two analyses, performed by K. A. "Sjogren, gave the following' 
results : ‘ ' 

^ 4 



Si 03 . 


AlO,. 

NaO. 

CrfO. 

FeO. 

HO. 

Total. 

L 

46-83 

29-81 

0*45 - 

10-83 

3*61 

0-63 

8*86 

101*02 

II. 

46-52 

29 33 

i-4a 

10-06 

4*66 

0-49 

9-05 

101*51 


"Weibyc calculates from the above, the formula 3 (R 0 ,Si 03 )-f 
2 ZrgOg, 3 SiOg-l'G HO. 

Meianoiitc. — II. 'Wurtz(2) has described, under the name of 
melanolitc, a mineral found by him at Cambridge in Massachusets. 
It occurs as an incrastation on the sides of a fissure in syenite, and 
possesses a fibrous structure, but qp cleavage. Soapy to the touch ; 
Ibstre, resinous ;.^lo;ir, black ; streak, dark olive-green ; somewhat 
translucent in thm*leaves, Hardncs8=2; spec. grav. = 2’69. Fusi- 
bility, according to Kobcll’s scale, = 2. Easily decomposed by hydro- 
chloric acid, the silica separating in the state of powder. The analysis 
yielded : • 

SiOg- AbOg. FcgOg. FeO. NaO. GaO.COj. HO. TotaL 
. 30-86 . 3-92 20-25 ♦ 2197 162 12 77 8-94 100-33 

A second determination gave 30*93 per cent of silica, and 20-17 of 
sesquioxide of iron. [Two earlier analyses had been performed, but 
on impure specimens. We do not. communicate the results of these.] 

(1) Pogg. Ann. LXlftX. 300; Jahrb. Miner. 1851, 86 (in abstr.); Pbil. Mag. [3] 
XXXVII, 235 ! Arch. Ph. Nat. KIV, 154 -, SUL Am. J. [2] X, 245. 

(2) SU). Am. J. [2] X, 80 ; Dana’s -Syst. of Mineral. 3rd edit. 679 (in abstr.) 
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Throwing out the carbonate of lime, which the magrrifying glass 
showed to be merely in admixture, Wurtz deduces from the given 
results the formula 2 llO, SiO^ + R^03, SiOg + 3 HO. 

Apiirosiaerite. — Fr. Sandberger(l) has discovered a new mineral, 
belonging to the chlorite group, in the red-ironstone of the Gfie- 
gtnheit mine, nea^ Weilburg. He has namefl this aphrpsiderite. 
Under the magnffying glass, it exhibits, an aggregation of extremely 
delicate, translucent^ pea»ly scales, of a colour betwee® olive and 
blackish-green. The streak is grecfii^-grey ^ liajdness, 1 ; and spec, 
grav. 2’8. • It becomes btownish-rcd*wtten heated beforew the blow- 
pipe, and fuses, but only on the thinnest edgqji, to ^ black mass. 
It is perfectly decomposed In the cold by hydrochloric acid. The 
following are the results of its analysis : 

SiO,. AljO;,. MgO. FeO. HO. Total. 

26-45. 21-25 1-06* 44-24 7-74 100-74 

• • • 

The oxygen-ratio of RO : XlmOtj : SiOg : 110 =9*29 : 9 : 12*70 : 6*24, 
and leads to the formula 3 (3 RO, SiOg) -f- 3 R2O3, SiOg -f 6 HO. 

Sandberger is of opirfion that alMhe so-called earthy chlorites of 
the red-ironstone beds belong to this mineral. • 

Serlclte — K. List hifij distinguished, under the namc.of sericite, 
a greenish- or yellowish.»white_ tnlcosc and saponaceous mineral. This 
substance, according to his view, forms, in combination with qhartz, 
the principal portion of the Taunus slate. It is readily clcavable in 
curved and often contorted leaves, whiclvarc readily separable, and, 
in thin pieces, semi-transparent. llardness=l; syec. grav. = 2*897. 
Befoi*e the blowpipe, it gives off water, exfoliates, and melts with diffi- 
culty to a greyish enamel, emitting at the same time a brilliant light. 
The results placed under No. I, were obtained in an earlier analysis 
of the sericite of Naurod(2) ; those under No. II were furnished by 
a subsequent analysis, performed on a purer mincral(3). 



8103. 

AlA- 

FeO. 

MgO. 

CaO. 

^ KO. 

NaO. 

1 

pJ’Os- 

1 no. 

Total. 

I. 

51*83 

22-21 

7*50 

1*38 



9*10 

1*74 

- 

— 

5*56 

99*32 

11. 

50*59 

23-64 

8*21 

1*11 

0*62 

1)*10 

1*74 

^ 1-88 

0*31 

1 3*44 

100*64 


List deduces from analysis No. fl the* formula 2(R0,3Si03)-h 
4R20s,3Si0g-f3H0. 

Ctalorltoia. — L. Smith(4) has fnct with chloritoid on the emery 
of the Gummuchdagh. It possesses a laminar structure, and is 
readily cleavable in the direction of the laminae. ^Colour, black ; in 


(1) Sandberger’s Uebersicht d. Geolog. Yerhaltnisse von Nassau, 97; Jahrb.Mineft 
1850, 341 (in abstr.) 

(2) Jabrb. d. Ver. f. Naturk. im Ilerzogth. Nassau, 1850, 6. Ueft, 131. 

(3) F. Sandberger, Geogn. Skizze des Taunus in: Die Nassauiseben Heilquellen 
beschrieben von cinem Verein von Aerzten, Wiesbaden, 4851, 14. 

(4) Ann. Min. [4] XVIII, 300. 
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thin leav^ transparent and dark green j shining on the cleavage- 
planes. Hardnesses ; spec. gray.=3'52. Becomes brown before 
the blow-pipe, but does not fuse. Strong hydrochloric acid attacks it, 
but it is not completely decomposed except by sulphuric acid. The 
m€an of three analyses gave the^ following results : 

9 

Si 03 . XI 2 O 3 . FeO. MnO. CaO. MgO. KO, NaO. IIO. Total. 
23-75 39-84 27-62 0-52 0-64 0-58, C-30 6 85 100-10 

i _ ' 

Tlie oxygen-ratio of RO : RjOg : SiOg : 110=1-08 : 3 : 3*03 : 0-98, 
corresponding exactly with the" formula deduced by Smith, 3 FcO, 
Si03-l-3 A1^3, SiOj-li3 HO. [This is the original formula of 
Bonsdorff.] 

silicates wltii Hydrates. Clirysotlle. — l)elesse(l) has ana- 
lyzed an exceedingly finely -fibrous chrysotile from the serpentine of the 
Vosges. Colour, light oil-green ; takose lustre ; transparent ; . spec, 
grav. = 3-33. Connilcicly decomposed by sulphuric acid. 

SiO,.' AlA),. FeO. MgO.* HO. Total. 

41-5‘3 O-l'i 1-69 42-61 ' 13-70 10000 

*- * Determined from the loss. 

Marmollte, Dewcyllte. Wllllamsitc, Slaty Serpentine, and Plcrollte. 
— T. -II. Garrett(3) has analyzed marmolite (I), from Hoboken, New 
Jersey; G. J. Brush(3), deweylitc (II), and Shephard’s Williamsitc 
(III) (4, 5), from Texas, Lancaster County, Pennsylvania; B. Silli- 
man, J'au.(G), the so-called slaty serpentine (IV), and also green 
picrolite (V), both from the same localities as Nos. IT and III • and 
Li8t(7) has analyzed the picrolite of Reichelstcin, in Silesia (VI). 



SlOr|% 

AiPa- 

FeoOa- 

FcO. 

NiO. 

MgO. 

HO. 

Total. 

1 . 

42*32 

OGG 

— 

1*28 



42*23 

13*80 

100-29 

II. 

42*60 

3*13 

— 


— 

34*16 

20*25 

100*14 

III. 

45*02 

3*35 

« «• 


— 

37*75 

13*01 

99*13 

IV. 

44*58 

3*03 


6*15 o 

trace 

34*51 

12*38 

100*65 

V. 

44*25 

4*90 

— 

3*07 

0*09 

34*00 

12*32 

99*83 

VI. 

44*60 



‘ 2*b3 

-• 

39*74 

12*57 

99*54 


Chlorite. — L. Smith(8) has analyzed a foliated chlorite (I), occur- 


( 1 ) Ann. Min. [2] 328. 

(2) Dana’s Syst. of Mineral. 3rd edit. 692. 

• .(3) Ibid. 258. (4) Ibid. 692. 

(5) See Annual Report for 1847 and 1848, II, 42. 

( 6 ) Proceedings of the 2 nd Meeting of the American Association, 134 ; Dana’s Syst. 
of Mineral., 3rd edit. 69^2. 

(7) Ann. Ch. Pharm, LXXI\>241. 

( 8 ) Ann. Min. [4] XVIII, 304, 
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ring (often in the state of admixture with magnetite and emery), at the 
Gummuchdagh. Dclesse(l), also, has analyzed a dark green chlorite 
(II), found in the form of small nodules in the serpentine of £hc Col 
de Pertuis, near Liesey in the Vosges. This latter, in the opinion^f 
the analyst, consists of metamorphosed garnet j the nodules occa- 
siq^ially containing a kernel of that substance. 



SiO,. 

Al,0,- 1 

Fa*0,. 

c»A' j 

F 0 .O. 1 

MnO. 

CaO. 1 

MgO. 

HO. 

Total. 

1. 

27*20 

18*02 



2 ;V 21 * 

• 


17*04 

10*01 

97*28 

II. 

33*23 

14*78 1 

6'28 

Jl -40 


^l- 3 « 

i 

30*70 

10*81 

100*00 


Analysis No. 1 gives the o^ygen-ratio of IIO : : Si03: HO = 

4*18 : 3 : 4*97 : 3'24. If we n*iul<c tlus=12 ; 9 : 15 : 9, we obtain 
the formula 4 (3 110, SiO.3) + 3 ALO3, 810^ + 9 IlD; from which it 
follows that this chlorite stands in close relationsllip to the chloritoid 
of the sanui l(5cality ^oc p. 507). , • 

JLeu4;iitcniicrgitc. — Hr eitlyai*]) t (2) considers that the Icuchten- 
bergite is entitled to rank as a distinct and indcpciident species, and 
that in the ])ure condition It is anh)^dir)us. • 

Silicates with Flu orifices, Bcirates, and Tttanates. 
Toiiriiiaiiiie. — Rammelsberg(3) has communicated the results ob- 
tained by him, during several years, in the analysis of not less than 
thirty tourmalines from different localities. These analyses, *cbn- 
ducted with the most extreme care, were principally undertaken with 
a view to determine the truth of the assertion — as concluded by 
Hermann from the analysis of several Siberian tourmalines and a 
whole series of epidotcs( 1) — that miueral groups exist, the members of 
which have a uniform crystallization, but differ from one another not 
merely in regard to the jirescncc of different isoniorphous bodies in 
their composition, but also in the possession of a dissimilar atomic con- 
stitution [Her m ann^s hctcromei’o-isouiorphism] . llammelsbcrg 
has now found, in accordance wilh Hermann's views, that such 
is undoubtedly the case; but, on the other Iiamf, he lias shown that 
many tourmalines contain a small am6unt of phwphoric acid ; and that 
fluorine also, in addition to boracic acid, is |)*’csent in all. This newly 
discovered substance in the tourmaline, escapees in the form of terfluo- 
ridcof silicon gas when the mineral is strongly heated; occasioning the 
well-known intumescence which Hermann, who did not detect fluorine 


(1) Ann. Min. [4] XVIII, 304; Zeitschrift d. Deutschen. Geolog. Gescllsch, II, 432. 

(2) Pogg. Ann. LXXX, 577. 

OV) Pogg. Ann. LXXX, 449 ; LXXXI, 1 ; Berl. Acad. Ber. 1850, 273 (in abatr.) ; 
Zeitschrift d. Deutschen Geolog. Gesellsch. II, 24L ; J. Pr, Chem. LI, 177 ; Sill. Am. 
J. [2] XI, 257. 

(4) See Annual Report for 1847 and 1848, II, 403. 
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in his analyses, attributed to the presence of carbonic acid. The 
following is a list of the tourmalines analyzed by Ilammelsherg : 
1. Brown tourmaline, from Gouverneur, St. Lawrence County, New 
Yftrk. 2. Brown tourmaline, from Windisch-Kappel, in Carinthia. 
3. Colourless (or slightly-tinted pink or greenish) tourmaline, from 
Eibcnsteck in Saxony. 4. Brown tourmaline, from. Oxford, New 
Hampshire. 6. Brown tourmaline, from Monroe, Connecticut, United 
States. 6. 'Black tourmaline, from the Zille..thal. ^'7. Black tourmaline, 
from Godhaab in Greenland. 8. Black tourmaline, from Texas, Lan- 
caster Cotfnty, Pennsylvania. ’ 9. Brownish-blaek tourmaline, from 
St. Gothardi 10. 'Black tourmaline, from Havredal, near Kragex’oe, 
in Norway. 11. Black tourmaline, from llamfossen, near Snarum, 
in Norway. 12. Black tourmaline, from Haddam in Connecticut. 
13. Black tourmaline, from the same locality. 14. Black tourmaline, 
from Unity, New Hamjxshirc, United States. 15. Black tourmaline, 
from Bovey Tracy in ‘Devonshire. 1C. Black te.urmaline, frona Ala- 
basclika in the Urjjl. 17. Black tourlnaMnc, from Sonnenberg in the 
llartz. 18. Black tourmaline, from the Ilerrscliaft Saar in Moravia. 
19. Black tourmaline, from Laugcnbielau in Silesia. 20. Black 
tourmaline, from Krummau in Bohemia. 21. Bluish-black’ tourma- 
line;, from Sarapulsk in the Ural. 22. Black tourmaline, from 
Elba.. 23. Green tourmaline, from 'Elba. ’ 24. Green tourmaline, 
from Paris, Maine, United States. 25. Green tourmaline, from Brazil. 

26. Green tourmaline, from Clicstcrfield, Massachusets, United States. 

27. Bed tourmaline, front’ Elba. 28. Bed tourmaline, from Paris, 
Maine, United States. 29. Bed tourmaline, from Schaitansk in the 
Ural. 30. Bod tourmaline, from Bbz’ena in Moravia. 

The s])ocimcns, in the state of a finely-levigated powder, were 
decomposed, partly by ignition with carbonated alkalies, or with 
carbonate of baryta, by means of a Plattncr’s blow-pipe apparatus, 
and })artly by treatment with pure hydrofluoric acid. Bammelsberg 
found that a ..epmplete decomposition was effeeted by' the latter 
method, after the* minerals had been sti’ongly heated in a wind- 
fumacc. The loss which took jdace from this operation was reckoned 
in the calculations as tcrUboridc of silicon. Eor the determination of 
the amount of protoxide and sesquioxide of iron, Bammelsberg 
prefers the method of decomposition by fusion with glass of borax, 
first employed by Chenevix; and for the subsequent part of the 
operation, he made use of metallic copper or terchloride* of gold. 
The boracic acid present in the mineral must, in almost all cases, be 
calculated from the loss, as, according to Bammelsberg's experience, 
we do not as y'et possess . a strictly accurate method for its direct 
determination. Bammelsberg subjected each of the tourmalines 
enumerated above, to several analyses, the mean of which is given in 
the following table : 
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No. 

Sp. gr. 

FI 

P0.5 

SiOa 110O3 

AUOji 

FeaOs 

Mn203 

FeO 

MnO 

CaO! MgO 

NaO 

KO 

LIO 

Total. 

I 

3 049 

2-28 

truce 

38*85 1 8*25 

31 *32 

I -27 

— 

— 



1-60 

14-89 

1-28 

0*26 



100*00 

2 

3'0a5 

2-10 

0-12 

38-08! 9-39 

34*21 

1* 

43 




0 61 

11-22 

2-37 

0-47 



100*00 

3 

3034 

2-51 

— 

37*83! 8*88 

30*86 

4*85 





0-88 

11-62 

2*27 

030 



100 00 

4 

3-068 

2-50 

0-24 

38*33; 9*86 

33-15 

3*07 


0-12 



0-77 

10-89 

l-( 

.2 



lOO^A'i 

f > 

3*068 

2-38 

0-24 

39-01 ! 9*04 

31-18 

3*44 



0*98 



J-81 

9 90 

1-82 

0*44 



10(ffi0 

6 

3-034 

2-50 

37-94; 8-58 

33*64 

2*79 






0-98 

dO-46 

2 13 

0 37 



100 00 

7 

3-072 

2-23 

0-11 

37-70: 7*36 

34-.'>3 

4 63 



0 25 



1*25 

9-51 

200 

0*43 

^ 

100*00 

S 

13-043 

2 36 

0-20 

38-45i 8 48 

34-56 

3*31 

0-09 




0-71 

9-11 

2*00 

0*73 



100-00 

9 

3 055 

233 

0*24 

38- 8*99 

32*28 

6-36 


1*51 

• — 

1-31 

7-27 

1*43 

0-28 



100 00 

10 

3-107 

2-10 

0-08 

37*11! 8*7^ 

31-26 

7*67 



0*77 

_ 

0-80 

9-43 

1-78 

^32 



100-00 

n 

3-J45 

1 71 

0-11 

37*22; 8*70 

29-70 

•11-45 



086 



065 

7-94 

1-13 

(f53 

* 

100 00 

12 

3- 130 

1*78 

trace 

37 50, 7*94 

30-87 

8-31 

• 

1W» 



1-61 

8*60 

1-60 

073 



100-00 

la 

3- 132 

1*95 

— 

36 : 4*87 

32-46 

11-08 



0 50 



FKO 

ff-5I 

2* 

8 



100-00 

14 

3-192 

1 59 

•7 

36 29; 6*94 

30*44 • 13*08 



2#t8 

# 

1*02 

6-32 

l o4 • 


100*00 

15 

3-205 

1*49 

0*12 

37-00: 7-66 

33*09 

9*33 



6*19 



0-50 

2^8 

1*39 

0*65 



100-00 

1C 

3-226 

1 54 

1 "V 

35-74: 8*00 

34 40 

7-61 

— 

8-60 

1 

0^6 

1p76 

ro2 

►0-47 



JOO 00 

17 

3-243 

1 -64 

0 12 

36 51 ‘ 7-62 

32 92 

843 



9 51 

0-U ! 

072 

0 78 

1-36 

0-58 



100-00 

1« 

3-181 

1*30 

trace 

36 82 8*70 

35-50 

6*57 



7-68 


08 1 

1*55 

0-98 

0 09 



100 00 

19 

3*152 

1-43 

trace 

37-24 7 62 

33 97 

10-77 

* 

1 95 



0 62 

3 65 

1-93 

0-82 



100-00 

20 

3-135 

1-90 

— 

38*43' 8*06 

34*25 

9*98 



1*44 



0-44 

3^4 

1 36. 

030 



100 00 

21 

3-162 

1-75 

0-06 

38*30; 6*32 

36 17 

6-35 

3-71 

3-84 



0 27 

0-53 

2-37 

0*33 



100 00 

22 

2 942 

2 00 

— 

36 71' 7*11 

36-00 

7 14 

— 



6 52 

0-80 

42 30 

2-04 

0-38 


100 00 

2a 

3*112 

1 2 35 

— 

38- 19; 7-58 

39-16 

3*14 

• — 

__ 

4*26 

0 84 

1-00 

2 40 

0-34 

0*74 

100-00 

24 

3 069 

I 2-00 

— 

38-47 7*69 

40-93 

3 08 




1-55 

0-8N 

1-21 

2-36 

0 36 

1-47 

100 00 

25 

3-107 

1 2-09 

truce 

38-55| 7- 21# 

38*40 

5- 13 



2 0(f 

0 73 

J-14 

0-73 

2-37 

0 37 

1-20 

100-00 

26 

3-108 

riio 

1 — 

40 26 7*79 

38-00 

2-61 

^ 0*90 

3 80 


0 81 

O-HO 

2-09 

0-64 

0 20 

100 00 

27 

a-022 

2-41 

0-10 

39-27' 7-87 

44*41 


0*64 





C#78 

2 00 

•1 30 

1*22 

100*00 

28 

a-019 

2 58 

027 

38 33 9 00 

4315, — 

1-12 






1-02 1 

2 6.0 

0-68 

117 

99 90 

29 

a -082 

2-47 

027 

38- 3S 7*41 

43*97 • — 

2-60 ! 

•- 



0 62 

1-62 

1-97 

0^-1 

0-48 

100-02 

ao 

2-998 

2 70 

0-22 

41*16, 8*56 

41-83. 

- 1 

0-97« 


• ***“ 

— 

0-61 

1-37 

2i7 

041 

100-00 


Allowing the boracic atficl to •rcj)lacc a ])oition of the i?ilica, and 
rejecting the fluorine ami })h9jfi)horic acid, which arc present in 
very immaterial quantity, Kammclsberg has calculated the oxygeh- 
ratios of these tourmalines, and proposed the following subdi- 
visions : • 

A-iUrown and black tourmalines, not containing Ikhia: 


1. Magnesia-tourmalines, 3 RO, 2 Si03 + 2 (ILO^, SiO;,) 

II. Magnesia-iron tourmalines, 3 HO, 2 Si03 + 4 (ILO ,, 8103) 

TIL I ron -tourmalines, 3 IlO, 2 8103+6 (ILO 3 , SiO^) 


B. Blue, green, red (and colourless), tourmalines, containing 
lithia : • 

IV. Iron-intinganese-tourmalines, RO, SiOJ + 3 [ILO 3 , 

V. Manganese-tourmalines, • RO, SiO^ + 4 (R2()3, SiO.,) 


The tourmalines No. 1 to 6 inclusive, belong to Group I. These 
are yellow and brown, and contain a small quantity of iron : but, on 
the other hand, the maximum of magnesia ; their mean spec. grav. 
= 3-05. The tourmalines No. 7 to 14 inclusive, belong to Group II. 
They are of a black colour, and contain the medium amount of iron 
and magnesia: mean spec. grav. = 3*11. No. 15 to 20 belong to 
Group III, and comprise the blackest tourmalines, with the largest 
amount of iron,' and the lowest amount of magnesia: mean spec.’ 
grav. = 3’19. Group IV includes the tourmalines No. 21 to 26. 
These are mostly of a green colour, and almost aH contain • lithia, 
accompanied, however, by iron and manganese: their mean spec, 
grav. = 3’083. Group V comprises the tourmalines No. 27 to 29 — 


Tourma- 

^llne. 
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red specimens, containing lithia, but no iron : mean spec. grav. of 
3'041. The composition of the tourmaline No. 30, which=RO, 
SiOg^.^ (RaOg, SiOg), docs not allow it to be placed in any one of 
tljpse five groups. The specimen analyzed, however, to judge from 
its external charact^ers, and tlm fact of its containing disseminated 
scales cf lithia-mica, was already in part decomposed ; whilst all 
the other specimens appcaroil perfectly fresh. In tins respect, indeed, 
they were selected with especial care. Rakimelsberg believes that in 
its normal conditio?!, the tonvinaTinc in quitstion possesses the formula 
110, SiOgM-O (R^Og, SiOg),* aKd thus repiresents the third group of 
the second •scrics,<.thei analogue of Group III. He also points out 
that the tourmalines analyzed by hint can only be brought to a 
uniform atomic c(»nstitutiou by adding tlic oxygen of the boracic 
acid to that of the bases llO and ll20g, when the oxygen-ratio of 
these to the silica becomes in every case as 4:3. 

llaminelsberg colfsiders,»'furthermorc, that ihc isoniorphous rcla-,.- 
tionship of, the five fundamental conduMations discovci’cd by him m". 
the tourmaline, must necessarily be admitted — a conclusion with ‘ 
which their optical properties 'secjn also to agree; and he conceives 
that the cause of this isotuorphism must lie in tlje proportional relations 
of their atomic volumes, which in flic groiips TV, 1, and V, If, III, 
are as 4 : ,5 : 0 : H. He is finally of. opinion that similar relations 
between form and composition, occur likewise in the feldspars and 
micas (see pag(> 497). 

As the weathered tourmaliucs appear to be always interpenetrated 
or aceonqianied, by mica, llammelsborg considers — in accos^ancc 
with the ojiiniiTn of lUum and Bischof, by whom the peculiarity 
was first pointed out — that this substance may very, possibly be a 
mctainor])hic ])roduct arising from tourmaline, feldspar, iolite, and 
many other minerals. He has sought, therefore, but without being 
able to obtain any definite result, to trai e out the chemical stages of 
the jihcnomcijpn, by a comparative analysis of a black tourmaline (I) 
of 3'057 spec. grav. (locality unknown), with that of a white mica, of 
2*331 spec, grav., ihlbcddcd in it; as well as by the analysis of the 
Icjiidolitc (IV) which ftccomjxmied the tourmaline No. 30 of the 
preMding table. 



SiOq. 1 

Alfi,, 

Ve.>Oc.. Mn.>Oq. 

MgO.! 

CaO. 

LiO.J 

! KO. 1 

NdO-lBoO,.! 

Fl. 

HO. 

Total. 

I. 

367*0 

35*35 

11*25 j ~ 

1 4*56 

0*75 

— 1 

( 

11*09 

) 

0*30 

100*0 

11. 

4878 

32*36 

3*06 ! — 

; 1*28 

1 0*29 

— 1 

10*25 

1*55 



2*43 

100*0 

111. 

4110 

41*83 

! 0*97 

0-61 I 

1 

0*41 

2*17 

1*37 

8*56 

2*70 

0*22* 

100*0 

IV. 

5170 

26*76 

— 1*29 

0-24 

l0-40 

1-27 ! 

10-29 

M5 

— 

7*12 

0-16* 

100*3 


* =PO,. 


No. III. is the previously-quoted analysis of the Rozena tourmji- 
line (No. 80). It is reprinted here for comparison with No. IV. 

(1) Fogg. Ann. LXXXI, 38. 
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DnnburUe. — G. J. Brush has met with danhurite near-Danbury in i>«nburite. 
(Connecticut, in perfectly-formed, pale yellow, vitreous and transparent 
crystals which occur up to an inch in size. According to Dana(l), 
these belong to the triclinometric system, and exhibit combinations of 

ooPoo. eo Poo .OP, and P'oo , .with the following inclinations : 

Od’(P) : 00 P 00 (M) = 110° and 70° ; oo P oo : oo P qo(T) =^56° and 

126°; OP: 00 P oa =93° nearly; anti 0 P : P'oo (e) = 1^85°. * (The 
position of these angles is not st^cd; but the preceding notation 
refers to the figure given by Dan^, tin Whicll M repsesents the 
transverse or frontal plane, T the side plane, P the basal plane, and 
e a i-eplacemcnt of the upper right edge between P and T.) This 
extremely brittle mineral is distinctly cleavable parallel to OP.and - 

00 P 00 , and, less so, pai-allel to oo P oo. Hardness =7 — 7*5; spec. 
grav. = 2-95. Before the blow^pipe, it fuses etteily, and tinges the 
flame siskin-^rcen, *Its analysis, ])crf<armed ^y H. Erni, gave the 
following results ; , • 

Fe-Oa, • 

SiOj. rjaO. MgO. • NaO. KO. AiPy B0O3.*. Total. 

I. 49-7 t 22-80 1-98 9-82 • 4-3> 2-11 9 ‘2t • 100-00 

II. 49-71 22-38 V30 not delermiiied. 1-65 — — 

• • • 

* Determined from the loss. 

Er*5i calculated from the above, the formula 4 (110, SiOjl-fllO, 

BOg. • 

Schorlamlte. — Another analysis of the ^chorlamite has now been 
added td the list, by 11. Crosslcy(2). Crosslc;s 's analysis agrees 
exactly with the results obtained by Whitney(3). ^t yielded : 

SiOj. TiOj. FcjOj. MnaOj. CaO. MgO. Total. 

26-36 21-56 2200 trace 3072 1-25 • 101-89 

Nlobates, Tttanates and Tantalates. ^Escliynlte.— Her- 
mann(4) has repeated his former analysis(5) of the jeschynite. In 
this examination he separated the ctrium and titanium as chlorides, 
and determined the state of oxydation of the latter, according to the 
method employed for the determination of the* iron in tantalite (see 
p. 514.) He did not find any zirconia«; but what he formerly took for 
that substance tamed out to be a mixture of titanic acid and oxide 
of cerium. The analysis gave : , 

NJ)Oj. TiOj. CCjOs. CeO. LaO. YO. FeO. HO. Total. • 

' 33-20 25-90 22*20 .5-12 6 22 1-28 5-45 1-20 100*57 

From this Hermann calculates the formula 2 (CeO, LaO, TeO). 
(NbgPipTiOa) + Ce,08, 3 (NgO^, TiO^). 

{() Sill. Am. J. [2] IX, 286 ; Dana’s Syst. of Mineral. 3rd edit. 281. 

(2) pane’s Syst. of Mineral* 3rd edit. 692. 

(3) Sc^ Annual Report for 1849, III, 524. 

(4) J, Pr. Chem- L, 193—197. 

^ (5) JU Pr. Chem. XXXI, 89 ; XXXVIII, 116. 
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Pyrochiove. — Hermann(l) has also lately analyzed the pyrochlore 
from Miask, already examined by him at a former period (2) j and in 
opposition to the analyses of Wohler and Stadelcr(3), he still finds 
no thoria in its composition. He now considers it possible, therefore, 
thfft it might have been accidentally mixed with the Brevig pyro- 
chlore e^Ramincd by Wohler. It is known that the specimens from 
that lojcality occur in association with thorite. In any case, however, 
according tp his opinion, neither thoria npr zireonia belongs to the 
mineral as a constant constituAit*. 

NbOj. TiOj." CcO.Lap. YO, ¥eCf! CaO. Mg6. K. Na. ‘FI. Total. 

60-83 4-90 • 15-23 • 0-94 2-23 980 1-46 0 54 2-69 2-21 100-83 

Hermann distinguishes in pyrochlore three separate species : micro- 
lite, hydrochlore, and fiuochlorc. The first contains neither water nor 
fluorine ; the second, water but no fluorine ; and the third, fluorine 
but no water. To miorolitc jjclongs '^thc microlitc of Chesterfield in 
Massachusets, and also the Frederiksvarn pyrochlore analyzed by 
Hayes. IfydrochiOre comprises the pyrochlorcs from Frederiksvarn 
and Brevig, analyzed by Wohler; and • fluochlore, the specimens 
from Miask analyzed by Wbiilcr^and by Hermann. All the pyro- 
chlores, according to the latter chemist, consist essentially of a com- 
bination of equal equivalents of base and tantallike acid, which ^ited 
in the proportion of 3:1 or 6 : 1 with a fluorine-compound' of the 
formula 110, 11 FI, represent the fluochlorcs j and these compoutids 
are capable of again crystjillizing together. From the above analysis, 
Hermann deduces the formula RO, RF14-3 [RO, (NbOj, TiOg)] . 

Tantaiitc anrt jCoiiiiiiiiUc, — As tantalite and columbite, according 
to the measurements of Nordenskicild and Dana, possess crystal- 
line forms not capable of being derived from one another, Hermann 
supposes(4), contrary to his earlier opinion(5), that their chemical 
constitution may also be dissimilar. He has consequently examined 
each species in regard to the amount of sesquioxide of iron present 
in its composifion, by fusing the mineral with anhydrous borax, and 
boiling the resulting -mass with tnctallic copper in %drochloric acid, 
having previously satisfied hiipsclf that although titanic acid was' 
reduced by this treatment, no reduction was eflected by it on either 
tantMic acid, niobic acid, pclopic,,acid, nor ilmenic acid(6). In this 
manner, he found 4’42 per cent of sesquioxide of iron present in the 
columbite from Middletown in North America, but only 1-89 per <?ent 
in that from the Hmen mountains ; on which account, he considers that 


(1) J. Pr. Chera. L, 185—192. 

(2) J. Pr, Chem. X\XI, 94. 

(3) See Annual Report for 1817 and 1848, 11, 429, 

(4) J. Pr. Chera. L, 164— 172, 

(.5) See Annual Report for 1847 and 1848, II, 431. (6) Ibid. I, 309, 
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the sesquioxidc of iron m colambite is an inessential ingKcdient, and Tanuiuin- 
he does not, therefore, change the formula 2RO, 3 (IlOj, NbOg, PeOg). 

The tantalite from Kimito gave 8’34 per cent of sesquioxide of iron ; 
and Hermann now calculates for this mineral, on the authority of 
Berzelius^ analysis, the formula 2 RO, 3 TaOg 4- Rg^s? 3 TaOj. • 
Tantaium^Ores. — Herinann(l) lias also published a systematic 
classification of tjjie tantalum-ores. 

Samsrsktte ana l^troilmenlte. — ^The ^amarskite, considercd*by H. 

Rose to be identical with ^ttroilmcpit^, has been now also analyzed 
by Hermann(2) and witlj almost the sjync itisnlfs, so far as regards 
the metallic acids present m the same, as those obtavicd by r cretz(3). 

The sjiecimen employed was,opaque, and exlubitcfl externally a gicy- 
ish-brown coating of drusy ciy stals. Internally, it was black, with 
a shining, vitreous fracture. Hardncss = 5'5 ; sjnjc. grav., as deter- 
mined by Hermann, = 5'64, The analysis gavQ 

NbOj* FeO MnO. ^UO. YO CcO, IjuO Mq;?) Loss on ignition. Total. 

.56 36 8 87 1 20 16-63 13 *9 2 85 0 50 0 33 100 03 

• • • 

* With a feeble amount of ilmcnic acid 

• • • 

Hermann calculates from tins Iclicferraiila 2RO, NbOi^, to which 
also the results obtaiired.by Pgretz lead, if tin sc bo relgrred to the 
atomic weight for niobic ^cid as jdctcrmincd by II crm.inn. Moreover, 
Hermann continues to assertf that samarskitc and yttroilmenile arc 
totally distinct. Besides its dissimilar acid, he considers the latter 
mineral to be a neutral salt. ^ 

Mengite, polycrase, and probably also, polymi{>nitc — like A^olfram, 
samarskite, and yttioiluicnitc-»-aic, according to fl[crinann(4), ho- 
moeomorphous with columbite. Hermann looks upon the three latter 
as hctcromCrous compounds. 

Pyrrhite. — J. E. Tcscheniaclicr(5) lias discovered m albitc from 
the Azores, small, transparent, orange-yellow octahedrons of the regu- 
lar system, which he concluded to itc pyrrhite. According to a qua- 
litative examination performed by A. A. liases,* the unneral consists 
essentially of niobate of zirconia, witih the oxidgs of iron, manganese 
and uranium as subordinate ingredients. , 

Tunss tales. Wolfram. — R. Schneidcr(6) has analyzed wol- 
fram from the following localities :^I, from Zinnwald ; II, from the 
Glasebach mine near Strafsberg, in the Hartz ; III, from the Pfaf- 


(1) J. Pr. Chem. h, 197. 

(2) J. Pr. Chem. L, 172—179 

(3) See Annual Report for 1847 and 1848, II, 422 

(4) J. Pr. Chem. L, 179—185 

(5) Sill. Am. J. [2] IX, 423; Dana's Syst. of Mineral 3rd edit. 397 (in abstr) 

(6) J. Pr. Chem. XLIX, 321 , Sill. Am. J [2] X, 254 , see Annual Report for 1847 
and 1848, II, 434. 
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wSSrua. fenberg mine, near Neudorf, in the Hartz ; and IV, from the Meise- 
berg mine, near the same place. 



W 03 .* 

FeO. 

MiiO. 

CaO. 

MgO.* 

Total. 

I. 

76*01 

9 81 

13*90 

1*19 

— 

100*91 

11 . 

76*04 

19 61 

4*98 

0*28 

trace 

100*92 

III. 

76*21 

18*54 

5*23 

0*40 

0*36 

100*74 

IV.t 

. 76*25 , 

20*27 

3*96 

0-28 

0*15 

100*91 


W=; 92*05, see page 206. Mean of three very closelj^ agreeing analyses. 

o 

Schneider' calculates from Ko. I, the formula 2 (FeO, WOg) + 
3 (MnO, WOg) ; frOm Ifo. H and III, 4 (FeO, WOg) +MnO, WOg ; 
and fjtom No. IV, pi (FcO, WOg) + MnO, WOg. In order to decide 
the question respecting the state of oxydation of the tungsten in 
wolfram, Schneider fused the mineral with carbonate of soda in an 
atmosphere of carbonic acid. (The fusion was effected in a platinum 
crucible surrounded by carbonate of magnesia.) The fused mass 
was then treated with, water, and this with hydrochlori# acid, when 
nothing but tungstic acid was obtained,. He al^o convinced himself 
that no scsquiovide jof iron is to be met with in the solution obtained 
by treating. wolfram with hydrochloric acid^in an atmosphere of car- 
bonic acid at different teinperaturcs j and that this holds good, 
whether thq mineral be only partially pr enthely decomposed. 

Descloizcdux(l) has sought to p^ove th^t wolfram must be re- 
ferred, not to the rhombic system, as stated by G. Rose and Kerndt, 
but to the mouoclinomctric, according to the original determination 
of Phillips. Ills measurements of crystals from Vilate, near Chan- 
tcloube (which, considered as monoclinometric, exhibited combinations 
of QO P • oo P 2 . po P 00 . (P oc) . P , B-P), gpve for (P oo) : oo P oo, 
over the front combiuation-edge, 88® 30' ; and 91® 10' to 91® 30' over 
the same edge at the back ; P : oo P qo = 127® 25' to 127® 45' ; — P ; 
00 P 00 = 128® 5' to 128® 45'; P : (P oo) = 140® 50' to 141® 25'; and 
— P . (P (x) = l 12” 45'. lie found the same angles in ciystals from 
Altenberg and Zinnwald; and he;, calls attention, moreover, to the 
dissimilar conditions of the planes ^ P oo and — ^ P oo in the Zinn- 
wald crystals; as well ps to the f&ct, that in the twins* united parallel 
to 00 P 00 , the dull rougheped planes P oo always form the re-entering, 
and the bright planes— P oo, the salient angles. From the above and 
other-measurements taken by him, Descloizeaux calculates the fol- 
lowing inclinations : oo P= 101® ; ‘P = 117® 53' 48", 119® 37' 58", all 
of these in the clinodiagonal principal section ; and 103® 42' 66" in the 
orthodiagonal principal section ; «=88® 1' 8". In the Altenberg and 
Zihnwald crystals he perceived the forms (oo P 2) and (n P oo), the 
latter inclined to (P oo) at an angle of 163® 20', from which it follows 
that n=2, or strictly, 1*8. v 


(l) Ann. Ch. Phys. [3] ;!tXVIII, 163; Arch. Ph. Nat. XIV, 59 (in abstr.) 
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scheeiite. — Iri hyacinth-red crystallized scheelite of 6*05 spec, grav., Scheciite. 
from the Hartz, ltammelsberg(]) found 78’64 per cent of tungstic 
acidj and 21 '56 per cent of lime. ^ 

* afoiyb dates. Yellow Lead-Ore. — C. Bergemann(2) has found 
62*35 per cent of oxide of lead in bright yellov^ nearly transparent 
cy^stals of the molybdate from La lllanca, in Zacatecas^ Mexico. The 
mineral was quite pure(3). • 

Vanadates. iiid:heni%6 — C. Bergemann(4) has also described, 
under the. name of dechenitc, a new f anadatg of, lead, discovered by 
Krantz, in a sandstone breccia with 41a^ basis, near NiedcVschletten- 
bach, in the Lautertbale, in Rhenish Bavari^i. ^t occurs in small 
crystalline botryoidal masse#, of a yellowish-red colour, possessing a 
yellowish streak and resinous fracture. The move distinctly ci’ystal- 
line specimens are dark red, and strongly transiueent. Hardness = 

3*5 — 4; spec. grav. = 5*81. N,o actual crystals have been found, but 
the larger sp’ecimen^ exhibit undeniable clea\ ifgc-hnes, which appear 
to correspond with the fac/s*of a rhombohedron. The mineral is 
1 ‘eadily fusible before the blow-pipe, and even in flic bulli-tube, to a 
yellowish glass. It does* not dec/p|Titate ; neither does *it give off 
watcp*in the tube, nor form a sublimate. On charcoal it yields lead 
globules, with the foi'malion of a yellow ring of oxide of'lead; and, 
occasionally, it emits an urscnictil odour. With both borax and phos- 
phorus-salt it forms a yellowish glass in the oxydating, and a green 
glass in the reducing name. No phosphoric acid was found in pure 
specimens, either by the b'ow-pipe, or by* liquid tests. Tluimincral 
is easily soluble in diluted nitric acid. — In the following analyses, the 
oxide of lead was precipitated* iTy an excess of 8 u>|)liuric acid, and 
"digested in it a considerable time. The filtrate was evaporated, and 
the residue weighed after ignition. This was then again dissolved, 
and the remainder of the sulpliuric acid separated from the vanadic- 
acid by means of nitrate of baryta, and its amount deducted from the 
former weighing. A dark red sjibcinien ^as employpd for analysis 
No. I, and a yellowish specimen for No. II. 



PbO, 

VO,. 

total. 

la. 

52*915 

47161 

* 100079 

b. 

43-717 

46101 

99-818 

II. 

50*570 

40^70 

99-840 


* The mineral has conscquehtly, the formula PbO, VO 3 . 

Armoxene. — Kobe 11(5) has given the name of arseoxene to a 
, mineral which, in physical characters, resembles the red dechenite, 

(1) Pogg. Ann. LXXVII, 245 ; Jahrb. Mineral. 1850, 346 (in abstr.) 

(2) Pogg. Ann. LXXX, 400; Jahrb. Miner. 1851, 318 (in abstr.) 

(3) See Annual Report for 1847 and 1848, II, 436. • 

(4) Pogg. Ann* LXXX, 393; Arch. .Ph. Nat. XV, 2^ (in abstr.) ; Phil. Mag, [4] 
242. 

(5) J. Pr. Chem. L, 496. 
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and which likewise contains vanadic acid and oxide of lead, but with 
the addition of oxide of zinc, a little arsenic acid, and a trace of phos- 
phoric acid. It occurs at Dahn, in the Palatinate, sometimes ac- 
companied by pyromorphite, in a sandstone fissure, in the form of 
boTryoidal crystalline masses. .These exhibit in the fracture traces 
of a. radiated fibrous structure, and are translucent, moreover, apd 
of a reddish or brownish-red colour, with pale yello^ streak. Hard- 
ness =3. fEasily fusible before the blow-pipe^ with efiervescence, 
yielding lead globules ^nd an ars£iiical odour. With carbonate of soda 
on charcoal it yields also an infusible massj which forms owith borax 
a very pale yellowish-green glass in the oxydating, and a green glass 
in the reducing flame. A quantitive detdi’mination gave 48‘7 per cent 
of oxide of lead and 16'32 per cent of oxide of zinc. 

ArsenlatcM. Bcudantitc. — J. Percy(l) has analyzed the Hor- 
hausen beudantite, the same specimen, in fact, from which Wollas- 
ton was supplied by Levy with the materials for his analysis. The 
crystals are. considered to be cubes. They dissolve completely in 
dilute hydrochloric acid. 



PbO. 


SOs. 

AsOs, 

PO«. 

HO. 

Total. 

L 

24-47 

42-4G 

12-31 

9*68 

l-,46 

8-49 

98*87 

II. 

29-52 

37*65 

12-35 

13*(>0 


8*49 

101*61 


Percy justly considers that what he analyzed was a mixture of 
sulphate of lead with arseniate of sesquioxide of iron ; but H. J. 
Brookc(2) is opposed to the assertion that the latter consisted of 
pharmacosideritc mixed with sesquioxide of iron, as, according to 
Levy’s authority, the beudantite crystallizes in rhombohedrons with 
replaced polar angles, the planes of 11 being bright, and those of 0 R 
dullj on which account it cannot be confounded with pharmaco- 
.sidcritc. Percy’s analysis No. II, for which he picked out the crys- 
tals by the aid of a magnifying glass, gives the oxygen-ratio of 
FcjOo : AsOr : HO ==11 '9 : 5 : T'O, from which the formula 4 PcoOg, 
AsOg-f8 HO%ould follow. 

Mlmctese. — C. Revgemann(3) has analyzed arseniate of lead 
(mimetese), from the Azulaquqs mine near La Blanca in Zacatecas, 
Mexico. The analysis yielded in 100 parts : oxide of lead, 74'961 ; 
arseiTic acid, 23'065 j chlorine, P/445 ; leading to the known for- 
mula 3 (3 PbO, AsOj) -f PbCl. Not a trace of phosphoric acid was 
present. 

Carmliic-Spar..v— P. Sandberger(4) has distinguished by the name 
of carmine-spar, a new mineral which occurs in quartz at Horhausen in 

o 

(1) Phil. Mag. [3] XXVII, 161 ; Sill. Am. J. [2] XI, 231 (in abstr.) 

(2) PhU. Mag. [3] XXXVII, 349. 

(3) Pogg. Ann. LXXX, 401.^ 

(4) Pogg. Ann. LXXX, 391 ; Arch. Ph. Nat. XV, 247 (in abstr.) ; Phil. Mag. [4] I, 
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Nassau^ accompanied by phaamacosiderite (beandantite), minetese(l), carmine- 
pyrolusite, and brown-h’on-ore. It forms tufts of translucent needles, 
and botryoidal and globular eoncretions of a radiated-fibrous strac- 
ture j and is apparently cleavable parallel to the planes of a rhombic 
prism, with a pearly-vitreous lustre on the cleavage-planes, li is, 
farthermore, brittle ; of a carmine-ted, inclining to tile-red, colour j 
abd is reddish-yellow in the streak. Hardness =3*5. On charco^ 
before the blow-pipe, it gives off ai‘seuical fumes ; yields lead globules 
with carbonate of soda, and products ein iron reaction with borax. It 
is readily goluble in hydrochloric acid.* The solution Inj^s a golden- 
yellow colour, and contains all the .iron it. the \tatc of sesquioxide. 

Arsenic acid is dissolved o*it of the uiincra> by'caustic potassa. A 
quantitative analysis could not be made, owiiicr to the insufficient 
am omit of material. 

Phosphates. Apatite (Francoilte). — The francolite of H. J. 
Brooke, from Whcal-Franco,*ncar Tavistocl^ in Devonshire, is, ac- 
cording to an anaTysis by II. llcnry(3), a \aricty of apatite, in 
which a part of the lime ife replaced by the prcj;o\idc» of iron and 
manganese. It occurs i» mammillatt'd masses, consisting«of groups of 
small and very brilliant hexagonal prisms. Tlie analysis, in which 
the phosphoric acid fra& deterinmed by means of meveurj, according 
to the method of H. Rysc, gaj/^c the following results : 



CaO. 

FeO. MnO. 

P(\. 

FI. 

Total. 

L 

11 . 

53-38 

52-81 

2- 96 

3- 22 

41-3 1 * 
11-80 

2-32 

217 

100-00 

1000(? 


Triphyiuue. — C. Hartwell* and E. llitclicock have found a pecu- 
liar minei’al, imbedded with spodumene in quartz, near Norwich in 
Massachusetts; and J. D. Dana and W. J. Craw(3) have described 
the same. At first sight it resembles staurolitc, for which indeed it 
was at first mistaken (4). It occurs in opaque, iron -black prisms, 
with scarcely any lustre, and witB a browiji&h-rcd strpak. These arc 
met with up to 1^ inches in thickness. Hardness =5 — 5*5, spec. grav. 
= 3*876. The system qf crystallization to which the mineral beloi)gs 
cannot, according to Dana's stat^ent,*be at present determined. 

Certain crystals, exhibiting combinations ofooP. QoP3.oorai.OP. 
and n P 00 , might be considered rhombic ; but in many 0 P appears 

to incline upon oo P oo af an oblique angle, whilst in others this is 
not the case. The planes oo P also, it would seem, incline on each 

(1) Verhandl. d. Naturh. Ver. f. d. Preuss. Rhcinl. 1849, 60. 

(2) Phil. Mag. [3] XXXVI, 134; J. Pr. Chem. L, 128 (in^abbtr.) ; Dana’s Syst. of 
Mineral. 3rd edit. 681. 

(3) SiU. Arf. J. [2] X, 264 ; XI, 99, 100. 

(4) Ibid. X, 121. 
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side nndquRlIy on the planes oo 2. The following measurements 
were obtained by means of the hand-goniometer; oo Ps=129°.20', 

00 ^ 2=98°^l)oth in the brachydiagonal principal section) ; and 0 P ; 

n 1^00 = 181°. In other crystals, however, these angles differed from 
the ab^^e by severtl degrees. ■ There is often a distinct cleavage 
paral)^ to 0 P, and an indistinct cleavage paral^f:! to oo P. T5ie 
misfer&l intumesces before th'e blow-pipe, and fupes easily, to a feebly- 
^agnetic bJad. Craw’s analysis, gave the’following results, together 
with traces of alumina and ijaa^ncsia : ^ 

POj. Mn^Os- CaO. LiO. HO. Insoluble residue. Totid. 

I. 41-35 24-70 27-56 1-97 2-27 ' 2 07 0 29 100 01 

II. 41-64 23-30 26-02 1-61 2-20 207 030 10014 


According to Craw, the mineral may perhaps be decomposed tri- 
phylline ; but should its individuality be hereafter established by a 
more rigorous crystallographic investigation, itsfformula — in accord- 
ance with analysis No. II, which mUkes the oxygen-ratio of POj : 
no : 110 = 15-15 ; 1 : 9-06 ; 1*12 — niay be con8idered=3 RO, 

PO5 + 3 (R'aOj, PO5, HO), reminding one of that of alluadite(l). In 
adopting this foi-mula, however, it must be assumed that the mineral 
analyzed hdd lost a portion of its phosphoric acid. 

Su.tphates. Ceiestinc. — In a' ci-ystkllographic examination 
of specimens of cclestine from different localities, contained in 
the Mush d’Histoire Naturelle in Paris, Hugard(2) has re- 
marked the following previously unobserved fonns(3) : 00 P; ^ P 00 , 

2 P 00 ; 3 P oo j P 00 ; 2 P ; P 2 j • P 4 ; and P 2. — His measure- 
ments show that the angles of celestine oscillate within certain limits ; 
and he ascribes this, as the German mineralogists have long since 
done, to the presence of foreign bodies in admixture. He found 
104°, as the mean of a great number of measurements, for the angle 

of the form P » ovei-j a bt}sal edge.*’ 

Iron-Alum. — B. Silliinan, Jun.(4) has analyzed iron-alum from 
Oroomiah in Persia. ' 


SO3. AI3O3 FejOj. 'FeO. SiOg. HO. Total. 

33-812 10-617 1-050 9 150 3-340 ^ 41-611 99-580 

C ^ 

Nickei-yitrioi. — T. S. Hunt(5) has discovered nickel-vitriol in the - 
form of capillary needles, apparently belonging to the rhombic system. 


(1) See Annual Report for 1847 and 1848, II, 439. 

. (2) Ann. Min. [4] XVIII, 3 ; Compt. Rend. XXX, 387 (in abstr.) ; XXXI, M9. - 

(3) Viewed according to the normal position assumed by Neumann, in -^ich the 

cleavage prism is adopted for the form P 00 . (Dufrenoy, Dana and others, it should 
be remembered, make this cleavage prism = 00 P), 

(4) Dana’s Syst. of Mineral. <3rd edit. 226. 

' (5) Ibid. 679. 
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and also m the state of a greenish- white efflorescence, at the Wallace 
mine, Lake Huron. It contained no foreign admixtures. 

Mi»y. — List(l) has analyzed the misy of the Alter Mann lode, in 
the Bammelsberg mine, near Goslar. It consisted of a loosely- 
aggregated mass of small, dark sulphur-yellow crystals, of a pearly 9c 
viti eo-pearly lustre. These appeared lindcr ti^mlcroscope to possess 
the* form of rhombic tables, with the ayitwilp^les tiuncatedi and 
they were held together hy a small quantity of moisture wh^h had an 
acid reaction, and contamea free sulplfunc acid. (This was got iid 
of, previous, to the analysie, by washipg* witlf alcohol) The misy 
was decomposed by water, with the separate on oAa reddish-yellow 
powder, and it dissolved easilj and completcly*in fiydiochloiic acid. 
The analysis gave the annexed icsults 

FeaO^. ZnO MgO KO SO, I'O Total 

I 30 0G6 2 491 2 812 0;318 42 022 2f 391 100 000 

11 30 365 • — ^ „ 4^5 308 • — — 

After abstracting fiom this analysis oxide of zjnc, potass.*!, and 
magnesia, together with thp piopci quantities of sulphuiic.acid and 
water for the formation of sulphates. List deduces thes formula 
2 FcgOg, 5 SO3 + 6 IM)., He aho points out, m legaid to this 
formula, that misy only differs*^fiom the eopiapitc in containing 
a smallci amount of water. • • 

Velvet Copper-Ore. — i Peify(2) has analyzed, at Biooke^s re- 
quest, a specimen of velvet coppcr-oic, which he iec(i\cd from the 
lattei(3) It dissolved easily in liydiochlon* .icid with the pioihietion 
of a slight effervescence, dut to a^sjiiall quantity 01 bhu* caiboiiatc of 
copper in admixture, and with the deposition of a ’feeble residue. 
The analysis yielded . 



CuO. 


FeO, 

SO3 

HO 

Insoluble residue 

Total 

I 

48 16 

H 70 

15 38 

23 06 

— 

98 30 

11 

46 59 

11 06 

1 18 

14 12 

• 23 06 

2 35 

98 36 

III. 

49 88 

10 76 

— 

16 75 

22 01 

• t _ 

100 00 


Percy calculates from this, in cquitaleiits, 1 A1,0„ 6 CuO, 2 SO3, 
and 12 HO ; values which ifldecd closely coiiospond with the oxygen- 
ratios deducible from each analysis. 

Taking into consideration its ci^stallinc condition, smalt-blue 
colour,.and pearly lustre, the mineral might be viewed as a chemical 
combination of aluminite with a sulphate of copper containing just 
twice as much CuO as the brochantitc. On this* supposition its 
formula would be: 6 CuO, SO 3 , 3 IIO-(- Al^Og, SO 3 , 9 HO, which 

-jb-— . 


(1) Auft Ch Pharm LXXIV, 239. 

(2) Phil. Mag [3] XWVI, 100, Dana’s Syst of Mincial 3rd edit 523 

(3) Comp. Leonhard’s Handb 2 Aufl 153, Mohs' Naturgesch des Mm.-R. 2 
Aufl. 657 i Dufrenoy’s Mineralogie, III, 153. 


Misy 
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i^ees with the percentage composition given under analysis 
No. III. 

carivonates. — In regard to S^narmont’s production of car- 
bonates with similar properties to those which occur in nature, sec 
174. 

Anl|7drous caribonate of Soda. — W. .Kayser(l) has analyzed a 
saline crust from the clay-?lateof the New Margaret galena mine ‘hear 
Glau8tha,1. This crust originated fronj, the weathering of the slate 
(see the Report o;n ChemicaRGcology) . Its analysis yielded : 

NaO.COj. F^O.COy Mgft.COj. CaO.COj. HO. * Total. 

9207*' *0-19r 3-32 , 1-81 1-85 9924 

It is, consequently, in all essential respects, an anhydrous carbo- 
nate of soda, a substance not previously observed as a mineral. 

Arrasonitc. — E. Stieren(2) hag analyzed arragonite from Papen- 
berg near Ilofgcisniar ** 

CaO, CO.,. SrO, COj. * 110. Total. 

97-39 2-;22 0-38 99-99 

strontianito — Von dcr Marck(3) has analyzed the fibrous stron- 
tianite ctf Hamm. He found the spec. gray. = 3*613. 

SrO. CaO. COj. SiOgandllO. Total. 

63-.')G 4-80 30-85 'trace 99-21 


The calcareous-spar which accompanied this strontianite, contained 
only 0-53 per cent of strontia. 

uoiomitc (itittcr-spar). — II. Hirzel(4) has analyzed the following 
specimens of dolomite (bitter-spar) described by Breithaupt ; I. 
Prom Travcrsclla {Carbonites eumetrievs, Br.), with the polar edges 
of R = 10G° 20', and spec. grav. = 2-915 — 2*919 j II. from Tinz 
near Gera {Carbonites isometriais, Br.), with the above angle = 
106° 11', £\nd spec. grav. 2*84& — 2*878 j III. Lucullan, from Oste- 
rode in the Ilartz : 


CaO, COy 

1. 52-71 
II. 54-02 
HI. 53-24 


MgO.COj.^ FeO.COj MnO,CO,. 

33-46 * 11-13 2-84 

45-28 0-79 ‘ — 

40-84* * — — 

« 

* With traces of manganese. 


Total. 

100- 14 
100*09 
100*08 


According to Hirzel’s calculation, the equivalents of CaO, MgO, 
FeO, and MnO, in analysis No. 1=35 : 26 :6 ; 2. In No. II, and 
also in No. Ill, the CaO- to the MgO and FeO=l : 1. The Traver- 
sella dolomite was named brossite, from the Brosso Valley. 


(1) Jahrb. Miner. 1850, %82. 
(3) Ibid. LXIV, 175. 


(2) Arch. Pharm. [2] LXII, 31. 

(4) Zeitschrift fur Fharmacie, 1850| 24. 
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MaKuesite (Talc.spar}.— R. Marchaud and Th. Scheer6r(l) have 
analyzed the yellow, transparent^^^Lcrystallized magnesite (I) from 
Lofthuus near Snarum, where fl||H&s m aneient gneiss ; and also 
the white, opaque variety (II) the same place. The first, 

according to Breithaupt(2), has a cleavage-angle of 107° 2*85', adfl 
a sjj^ec. gray, of 3*017. In Brcithaupt^s opinion, it is the. purest 
vaiiety of crystalli^d magnesite that is knpwn. 

COj. MgO • FeO, ^ S^Oj. IIO. T8tal. 

I. 51 44 47 29 0 78 * traces • 0 47 99 98 

II. 51« 40 90 * 141 (k25* — ^ 10(f00 

The analyses v^re undcrtalu^n with a view to^ determine the equi- 
valent of magnesia (sec p. 204.) • 

R. Marcliand and Th. Scheerer(3) have hkeiVisc examined the 
Frankenstein magnesite, and have found that the, purest specimens 
contain, besides traces of phospWoric acid, only ,0 009 per cent, and 
other specimens 0*04^ per cent, pi silica, *alumina, and scsquioxidc of 
iron as foreign admixtures. * • • 

Ankeritc. — According to «n analysis qicrformcd by Frid»u(4), the 
anktrite of Admont, in Upper Styria* has ‘the following coiiqiositioii : 

FeO. MuO. CaO. * MgO.* Ganguc. HO. CO, H)tal. 

21 57 132 26 70 * C5f 1 47 0 15 11 95 90 70 , 

sidcrose (iron-Spar).-»-According to Fr. Schmidt, Jun.(5), a mas- 
sive and botryoidal siderose from St. Michael'a mine, near Eulenlohe 
in the Fichtelgebirgc, is comiioscd as follows : • 

CO^ FeO MnO.* * CaO. MgO • Total. 

57*5 34 0 4 8 12 0 7 08 2 

Dlailogrite (Manepaaesc-Spar). — Gruncr(6) has analyzed a strongly 
translucent, dark rosc-red, and clcavable specimen of diallogite, pos- 
sessing remarkably smooth planes, ^and with polar angle of about 
107°; spec. gray. = 3*57. The analysis yielded : • 

MnO, CO^ FeO, COj CaO, CO^ MgO, COj Ala^Oa. Total. 

97*1 07 *10 qs ,01 99 7 

This manganese-«par occurs near Vieille in the Pyrenees, under- 
neath a layer of manganese-ore, id a fissure from | to ^ of an 
-inch broad, passing through a schistose argillaceous limestone. As 

(1) J. Pr. Chem. L, 395, 398 j Pogg, Ann. LXXX, 313. 

(2) Pogg. Ann. LXXX, 313 , Sill Am. J. [2] XI, 225 (in abstr.) 

(3) J. Pr. Chem L, 400. 

(4) H ai di n ge r 's Benchte uber Mittheilungen von Fi eujiden dcr N aturwisBcnschaften, 
V, 101. 

(5) Fr. Schmidt d. j die Gesteme der Centralgruppc des Fichtelgebirgcs, Leipzig^ 

1850 13. * 

(6) Ann. Min. [4] XVIII, 61—69. 
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^ ' T 3 (uiiogite there is no passage of the carbonate of manganese into the rock itself^ 
ine^pn) as uo dendritic markings of p^ganese occur in this latter — so as 
to give rise to the inference thmKe substance in the fissure might 
be due to a process of soIuti^^Gruner justly concludes that the 
fiiineral must have been deposited by an acid spring; and that 
the stratum of manganese-ore was formed by the farther oxydation of 
the greater part of the MpO by the action of thte atmosphere. ^Sce 
the Report ou Chemical Geology.) , » 

xinc-S|tar. — Schmidt(l)i has analyzed zinc-spar from Mores- 
nct : ' ■ I 

ZpO. ^FejO^. CO^. SiO,. HO. Total. 

63-06 0-34 33-78 1‘58 1-28 100-04 

Respecting the formation of zinc-spar, see the Report ou Chemical 
Geology. 

ccrnsitc.— In an analysis of ctnisitc from the iPriedrichssegen 
mine, near Oberlahnstein, R. Wildcnstein(2) obtained 83'64 per 
cent of oxule of .lead, and 16-36 of carbonic acid. 

liancastcrite. — B. Silliman, Jun.(3) has distinguished by the 
name of lancastcritc, a new mineral resembling 'brucite, from Texas, 
Lancaster County, in I’cnnsylvania. It o^'cms in white, translucent, 
and apparently nionoclinoinetric, folia, which arc somewhat flexible 
but not elastic, and which possess, on the perfect cleavage-planes, a 
strongly-marked, pearly lustre. OccasionaKy, also, it occurs in (Mi- 
cate needles and finely-fibrous masses. Hardness = 2*5 ; spec. grav. 
= 2-33 — 3-35. Two analyses performed by H. Erni, gave the fol- 
lowing results r 



co^. 

MgO. 

FeO. 

HO. 

Total. 

I. 

27*07 

50*01 

1*01 

21*60 

99*69 

II. 

20 85 

50 72 

0*96 

21*47 

100*00 


According to these analyses, the formula=MgO, COn-f-MgO, 

2 no. , 

Borates. Boracitc. — R. Weber(4) has analyzed opaque and some- 
what weathered boracite from Liineburg : 

MgO. . FejOj. BoOg.* 

1. 32-23 0-79 66-98 

II. 32-86 0-45 66-69 

Determined from the loss. 

ciiiorides. Corneous Lead. — Krug YOU Nidda(5) has discovered 

(1) J. Pr. Chem. LI, 257. 

(2) Jahrb. d. Ver. f. Naturk. im Herzogth. Nassau, 6 Hrft, 200. 

(3) Sill. Am. J. [2] IX, IX, 216; Dana’s Syst, of Mineral, 3rd edit. 313, 6S6 
(in abstr.) 

( 4 ^ Ann. LXXX, 282. 

(5) Zeitschrift d. Deutschifn Geolog. Gesellsch. II, 128; Jahrb. Miner. 1851, 200 (in 
abstr.) 


Total. 
10000 
100 00 
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thd rare corneous lead (phosgenite) in several of the zinc-Vnined of 
Upper Silesia, more especially in the Elizabeth mine. The specimens 
are perfectly and equally cleavable in three directions at right angles 
to one another. They are also semi-transparent, and exhibit a 
smoke-grey colour and conchoidal fracture. Hardness = 2'5. Lustre* 
partW vitreous, partly resinous. An analysis gavc*50‘45 per cent of 
chloride of lead, 4^44 of carbonate of Ic^, and 0‘003 of silver. 

Pereyilte. — H. J. ])rook8{l) has distinguished by the auame of 
pereyKte, a mineral which he veccivCtl Trom Heul^nd; and which 
was stated to ^ave come fi'om La Sonora»in*Mexico. j^It is crystallized 
in small sky-blue cubes. Accoiding to an examinatjpn by J. Percy, 
these become emerald-green whtn gently heated.* At a stronger heat 
tlie mineral decrepitates, gives oj0F water, and fusca to a brown liquid, 
which solidifies on cooling to a brown fissured .iiass. A sufficient 
quantity for a complete analysis, could not be extracted from the 
matrix — which *con8istgd of quartz and wd oxidfe of iron, and con- 
tained gold — but a small poitio»i was dissolved out by means of 
dilute nitric acid. This yielded 3‘6G of lead, 0‘77*of copper, and 
0‘8-Jb of chlorine; according to trhich^tlfti composition of thd mineral 
might be represented by, the formula Pl) 2 Cl-fCu,Cl-l- IIO. ‘Percy, 
however, considers it to be* an oxy-chloride, and that its com])Osition 
corresponds to the formula PbCl,.PbO-HCuCl, CuO+ IIO. , 

I'seuaomorpbH. — llaidiuger(2) has described a pscudomorph of 
brown -ironstone imitative of gypsum, discovered by Tunner in the 
old mines of Zeyring, near Judenburg in 4Jpj)cr Styria. Ilg has 
also(3) described pscudomorphs, winch he received frpiii Liebener, 
of serpentine and steatite imitati^’d of the pyrgoni vaiaety of augite. 
These consist of very large crystals, composed of a number of smaller 
ones, in part unchanged, set in a paste of serpentine or steatite. 
They occur in the Fassathal. — V. Zepharowich(4) has described a 
pseudornofph of cerusite after galena, from Pcrcsowsk. 

Krug von Nidda(5) has discovert in several *)f the^zinc-mines 
of Upper Styria, notably in the Elizabeth and Severin Mine, pseudo- 
morphs of cerusite after corneous lead ^phosgenite). These are of an 
ochre-yellow colour, and occAr up to 3 iaches in length, and f of an 
inch in breadth. They present, as predominating forms, the planes 
of the first and second prism, or those of an acute pyramid ; and as 


(1) Phil. Mag. [3] XXXVI, 131 ; J. Pr. Chem. XLIX, 512 (in abstr.); Dana’s 
Syst* of Mineral. 3rd edit. 497* 

(2) Haidinger’s Beiichte iiber d. Mittheilungen von Freunden d, Naturwissen- 
^ebaften, V, 85. 

(3) Ibid. VI, 77. 

(4) Ibid. 121 ; Jahrb. Miner. 1851, 92 (in abstr.) 

(5') Zeitschrift d. Deatschen Geolog. Gesellsch. II, 126;*Jahrb. Miner. 1851, 200 (in 
aljatr.) 


Corncouu 

lead. 
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subordinate forms, the end planes, 0 P, with several obtuse pyra- 
mids, and a ditetragonal prism. Frequently they contain a kernel of 
phosgcnitc. They lie irregularly, or in stellated groups, in a barren 
marly clay ; sometimes in such quantities as to render it worth 
forking. Krug attributes the formation of this pseudomorph, 
to the decomposilion of the corneous lead by the action of carbo- 
nate of lime in the mine waters. *> ' 

oriraiioias. copaitne. — Kengott(l) has lecognized the identity 
of a mineral re^in, distinguished as "fossil copal from the East 
Indies,’* with t^e copaline^of Highgate Hill near Iiondon. The 
substance ^ixamined was of a light honey-yellow colour, and perfectly 
transparent. It possessed also a vitfeo-waxy lustre and conchoidal 
fracture. Its hardness was a little bver 2, and its spec. grav.=l’053. 
It melted at a moderate heat, caught fire readily, and burnt with a 
very smoky flanre, and without leaving any ash. Boiling ■ alcohol 
dissolved but a small quantity of it. Insects^nd al^oid plants were 
inclosed in the substance of the rosin. An analysis perforpied by 
Duflos yielded' 

• C. ir. ^ ' • O.' Total. 

' 85-7.3 11-50 ' 2-77 100-00 

*- • 

pyropissitc. — Kcngott(2) has also distinguished by the name of 
pyropissitc a carbonaceous substahee — previously considered to be 
earthy brown-coal, and employed as such — ^hich constitutes layers of 
from ^ to I of a fathom in thickness in the brown-coal of Weissenfels 
near Halle. It is opaque, dull greyish-brown, easily frangible, and 
with earthy fracture. By rubbing with the finger-nail it takes a 
resinous ])olish. Spec. grav. =0-493 to 0-522. Boiling alcohol 
extracts 30 per cent of a white, easily fusible, and inflammable 
substance, resembling wax. A very slight quantity is dissolved out 
by oil of turpentin or caustic potassa. Heated above 100° C., the 
pyropissitc fuses with great bubbling, and with the emission of 
copious white fuitcs, ,to a bla*ck mass resembling asphalt, and of 
1-145 spec. grav. This is only slightly attacked by alcohol, but the 
greater part dissolves in oil' of turpentin. It hums with a very 
sooty flame. According to the experiments of E. F. March and(3), 
thp pyropissitc yields as much as 62 per cent of paraffine, and 1 lb. of 
it gives 3 cubic feet of ordinary gas. 

Respecting anthracite and non-bituihinous coal, consult p. 469. ' 

Doppicrite. — According to a communication from Tschudi(4), 
Dorig has discovered the dopplerite(5) in peat-beds near the Gk)nten 
Bath, not far from the village of Appenzell. 

. (1) Kenngott’s Mineral. Uniersuchungen, 2 Heft, 81 and 153. 

(2) Ibid. 87. 

(3) Tntelligenzblatt zur Allgem. Hall. Lit. Zeit. June, 1849, 188. 

(4) Wien. Acad. Der. Mafeb, 1850, 274. 

(5) See Annual Report for 1849, III, 552. 
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General MattcrH. niasrnetlfJm of Rockn. — A. Delessc(l) has 
examined, in regard to their magnetic power, the glasses obtained by 
the fusion of various granitic, porghyritic and volcasiic rocks, accord- 
ing to his original n^thod, given in the Report for 1849, p. 115. 
For the results obtained, we must refer the reader to the paper 
itself. * ^ • • 

Action of Magnetism on tile Crystallization of Rock Constituents. — 
It has been remarked that in the strongly magnetic rocks,* such as 
serpentine, malaphyre, basalt, &ci, the minerals which form the basis, 
ami those which have bccn«ubsc(piently elaborated in this basis, arc 
quite different from those which occur in the veins and amygdaloidal 
cavities — the former containing iron, and the latter very little, or 
none, of that metal. Delesse(2) believes that the cause of thi^, lies 
in the action of magnetic and diamagnetic powers developed during 
the separation and crystallization bf the different minerals ; and he is 
of opinion, that the minerals belonging to the basis of these rocks, as 
well as part of those eliminated from the rock, have been produced, 
at an after period, in the wet way. The most magnetic substances, 
exercising an attractive action on the basis, were retained in it, and 
formed into the minerals containing the largest# amount of iron ; 
whilst the diamagnetic substances were driven by a rcpellant action 
into the hollows and fissures, and thefe aggregated into the minerals 
of the amygdaloidal cavities find veins. • • 

Respecting the application of this hypothesis to the geological 
history of the serpentine of the Vosgoe, and to that of the melaphyre 
of Oberstein — and also for the apparent exceptions to the rule — ^we 
must refer to the original paper. 

Influence of Pressure on the Nature of Eruptive RoCks. — ^Bunsen’s 
' investigations (3) “ On the influence of pressure on the fusion-point of 


(1) Cotapt. Rend. XXX, 84 ; Instit. 1850, 33. . 

(2) Bull. G&l. [2] VIII, 108; Compt. Bend. XXXI, 805 (in abstr.); Instit. 1850, 

411; Arch. Ph. Nat. XVI, 64. * 

(3) Loc. cit. 33; likewise Jahrb. Miner. 1851, 220; Instit. 1851, 180. 
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ISuenw bodies " 'have sbed a new light on the cause of the great variety of 
“'orSS” eruptive rocks, both platonic as well as volcanic ; and have conducted to 
wSpUv? explanation of the anomaly which has hitherto existed respecting 
rocica. the order in which the crystallization of the separate constituents has 
thken place, when compared to their degrees of fu8ibility(l). These 
researches show also the great importance to be derived from the 
analysis of the entire mass^of rock-compounds, considered as a whole 
—a method of procedure hitherto much neglected. An examination 
of the characteristic rocks of Iceland has led Bunsen to the result, 
that theie rocks, ^antt prohaWy also those of the Armenian volcanoes, 
may be derived ^from eruptions, cither single or combined, from 
only two independent sources. The ‘iirst has furnished the trachy- 
tic, and the second the augitic ’rocks j but from the union of 
these two an inter mediate group also arises, to which Bunsen 
gives the denomihation of tracheo-pyroxenic rocks. Both the tra- 
chytic and the augifcc series invariably exhibit — unless in some few 
exceptional cases, evidently occasioned by local circumstanc&bB|| 
constant average composition, however much they may oth^^^ 
differ in regard to position, age, and lithological or min^Bal^^Ki 
nature. This consists in tlie oxygen of the 'silica being to>.^^t 
bases, in •the trachytie rocks, as 3 : 0 58; and in the au^^c'rocl^, as 
3 : 2. Between these extremes lie the tiacheo-pyroMinic rocks, the 
composition of which may be calculated "beforehand^wf only the per- 
centage amount of one of the constituents be known. The amount 
of the silica answers best for this purpose. — Silica-combinations, 
having the sapie constituents present, in the same proportions, bj 
Boliditication under different prc^&ures, are capable of producing 
rocks which, mineralogically, are quite distinct from one another, 
Under a pressure which, in the case of eruptive rocks, must amount 
to many thousand atmospheres, the solidification-point of the con- 
stituents of these rocks must vary within several hundred degrees 
Feldspar, rpica, hornblende, atfgitc, olivine, and many other sub- 
stances, which, under a given pressure, Solidify at particular tempera- 
tures, must crystalline out, under other pressures, at totally different 
degrees; and if, in different bodies, as Bunsen’s researches indicate, 
the variation of the melting-point differs for equal differences of pres- 
sure, the order of the separatum of these bodies, under particular 
conditions — and through this, their chemical constitution — must also 
be affected. This circumstance must exercise a far greater influence 
on the fbrmatiott of these rocks than that effected by the manner of 
their cooling. 

Theory of Geysers. — J. Muiler(2), in support of Bunsen’s geyser 


(1> See Annual Report for’'1847 and 1848, II, 456. 
(2) Pogg. Ann. LXXIX, 350. 
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theory (1), has constructed anapparatus, by means of which the geyser 
action is produced in miniature. 

Emanatlon-Preducts of VesuTlus. — ^A. Scacchi(2) has devoted his 
especial attention to the phenomena connected with Vesuvius, during 
the years 1840 to 1850 ; and more p|irticularly tj) the volcanic pro- 
dud;s brought to light by the fumgiroles and solfataras of Puz- 
zuoli, subsequent ^o the eruption in February of the latter year. 
Scacchi opposes tlfc theory of craters of elevation, and holds, 
therefore, that the Somma itself is cTitfrely formed* of erupted mat- 
ter(3). The#thunderirigs which acconi]iaiAcd the j^cending* vapours 
in the interior of the crater, he considers to^ bc^ due to electrical 
discharges in the upper parf of the crater-cavity. — Amongst the 
more interesting minerals produced during these ypars may be enu- 
merated the chloride of lead or cotunnitc, which occurred in 1840 
near the Punta del Mauro, although likewise previbusly known; and 
also the sulphate erf potassa (ajithalofie), which was present in 
great quantity in the lava curjerrt of November, 1818. The eruption 
of 1815 yielded numerous brilliant crystals of au^itc and leucite, 
and these have been reproduced on latc't occasions. Crystjils of sul- 
phur were not once foupd during the entire period mentioned above, 
although sulphurous acid*w'as abundantly exhaled. In >839 and 
1810, however, a very small quantity of sulphur occurred at .the 
bottom of the crater. ^ 

In the year 1850, gypsum w^as one of the most important substances 
derived from the gaseous exhalations. It wa« both in the form (jf tufts 
of crystalline needles frequently coloured with scsqnichloridc of iron, 
and in that of an abundant crusf, Troni i* to \ of an* inch in thick- 
ness, coating the sand and scoriae ; but it did not arise from 
these latter by weathering, as the cinders thus covered were in 
other respects quite unaltered. The two following hypotheses have 
been proposed to account for the formation of this substance. 
Scacchi gives the preference to thft second, view. Thp first sup- 
poses that the gypsum, in solution in water, was carried up with 
the steam derived from this latter*; whilst ^lic second assumes 
that chloride of calcium wa^ given oif tn thc^ gaseous condition — or, 
better still, in solutiop in the aqueous vapours — and that this was 
subsequently decomposed by sulphurous acid and steam. — Treated 
with distilled water, the gyffeum exhibits an admixture of a large 
quantity of hydrochloric acid, sulphuric acid, alumina, potassa, and 
sesquioxide of iron, together with a small quantity of J>rotoxide of iron. 
This eruption also produced two other substances, each of which 
consists of a mixture of various compounds. The one is of a white 

(1) Annual Report for 1847 an^ 1848, II, 478. • 

. (2) Ann. Min. [4] XVII, 323 ; Arch. Ph. Nat. XV, 251 (in abstr.) 

(3; See L. von Buch’s objections to this in the Zeiftebrift d. Deutseben Geolog. 
Oesellsch. I, 107. 
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colour (or, here and there in patches, yellow), very soft, and in the 
form of mushroom-like concretions which possess a bitter taste, and 
are very soluble. This substance contains sulphpric acid, hydrochloric 
acid, alumina, potassa, magnesia, and both protoxide and sesquioxide 
of iron. Treated \rith water, great quantity of alum crystals, and a 
few of .sulphate of soda, are deposited, and afterwards, large cry^als 
of sulphate of magnesia, in the mother-liquid, Slumina and prot- 
oxide of iron were found, together with* a little sesquioxide of iron, 
magnesia, and soda, \n combmdftion with sulphuric and hydrochloric 
acid. On one oj^ two of *tha fumaroles," some crystals* of pure sul- 
phate of soda wcv'c piet with. The second substance forms earthy 
stalactites of a dark -red colour, and is soluble in water. In the 
solution, alumina, lime, magnesia, sulphuric acid, and a little chlo- 
rine, were observed. It dissolved completely in hydrochloric acid. 
The analysis of 1^406 gr. yielded : , 

SO 3 . AI^Oj. ke.Oj. •CaO. MgO. KP. Loss. Total. 

» (clilorine) 

0-348 • 0-283* 0-505 0050 O-Oio 0033 0-124 1-406 

On thfs occasion, furthcrnlorq, chloride of potassium and chloride 
of sodium occuiTed for the 'first time at Vesuvius. These bodies were 
combined in the pi-o])ortion of KCl •37-55' to NaCl 62’45. Sulphur 
also occurred in small crystals and ‘ip fused globules, and iron glance 
in microscopic scales ; but neither the chloride nor the suboxide of 
copper wex’c present. Finally, an extremely minute quantity of sal- 
amrnoyiiac was developed, and that only where the lava reached the 
cultivated zone, It is Scacchi’s opinion, indeed, that this substance 
always originates from organic Sifidies — an assumption, however, 
which does not harmonize with its constant occurrence on the sol- 
fatara of Puzzuoli. The Vesuvius crystals were principally rhombic 
dodecahedrons or cubes, and combinations of the two; but many 
hcmitropic combinations also occurred. 

An ahuiidance ftf hydrochloric acid, with carbonic acid, was pre- 
sent in the mofettas. 

The lavas, consisting of leucitic or augitic porphyry, contained 
much augite and leucite, espctially the fo^-mer, also, a little mica. 

The ashes consisted of two parts : a very, fine dust, and Small 
granular masses. The last, which could be separated from the dust 
by washing, were composed of augite and leucite, with mica scales and 
titanic iron. Water extracted from these ashes a thousandth part,- 
consisting of gypsum and the other salts found in the crater. 

Formation of Maneranese-Oeposits. — The manganese-ore of the 
environs of Vielle and Germ, on the eastern slope of the Pyrenees, lies 
in large beds and layers in a calcareous clay-slate belonging to the 
Devonian epoch'. Gruncr(l) attributes the formation of this ore. 


(1) Ann. Min. [4] XVIII, 61. 
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which invariably occurs over lines of dislocation in a zone paral- 
lel to the mam axis of the chain (N. 18 ° W.) to the action of springs 
containing bicarbonate of manganese in solution. The imbedded 
masses of the ore terminate below in fissures lined with the crystal- 
lized carbonate. These represent the ‘outlet channels of the springs. 
Th» ore itself IS mostly earthy, rarely vitreous or crystalliAc, and 
consists of a vari^lc^ mixture of scsquio'^idc and peroxide of hiaii- 
gancse with carbonate of the oxide. ^ has evidently bedh derived 
entirely from this latter. 'J-'lie rock which cnalosc^ it lemains unal- 
tered, except? where the ore is in contact with limAtonc. T?lie latter 
18 then somewhat corroded, oj formed into a lim«^tonc-breccia with 
manganese-cement. 

Gruner gives a similar origin — that of deposition fiom carbonated 
springs — ^lo other manganese-deposits m Prance (Thivicis and Non- 
tion), where manganite occurs iii» the clays of ^fic 5 fjovver Oolite, with 
non-shot jasper, horifttonc-nodulcs, halldjsitc, icd oxide of iron, and 
heavy spar — ^thc latter somcfeiiiies foimmg the substance of fossil 
shells. Under this formatym lies the Jurassic dolomite, pa,ssing gra- 
d rally lower down into limestone contaiiyng more or less /*arbonatc 
of iron and mangancscj and traversed by vtms of heavy sjiar. Then 
follows the slate-seiics, with nuiueious \cins of heavy sjiar, blende, 
galena, and pyrites, containing ‘t^ic same liornstone-nodulcs. T-hesc 
veins formed, as beforo, the outlet channels of the sjnings. The 
baryta was probably held in solution m the latter, in the form of sul- 
phide of barium, like the '?ulpbule of sodiuifi contained at the picscut 
day in certain springs in the l^yji cnees. It mi^ht»also have been 
present in the state of carbonate of baiyta, and havc'becn afterwards 
converted into the sulphate by sjirings containing sulphuretted hydro- 
gen. The zinc and lead were deposited from bicarbonates, and not 
produced by the oxydation of sulphur compounds, for oidy the most 
tnfling amount of gypsum is prescijJ; in the hmi stone. The blende, 
galena and pjmtes were formed by spmigs whiclf contawicd sulphu- 
retted hydrogen or alkaline sulphides* 

The formation of the slaje by the agency of jHiil springs producing 
a kaolin-cement, was the first stage iii*this series of changes. Then 
came siliceous spnngsy hardening the slate ; and finally, springs which 
deposited sesquioxide of iron^and b^iyta. 

In the second period, during the formation of the Lias-marl, the 
springs were more especially calcareous, but they contained also iron 
and manganese. 

In the third period, that of the Lower Oolite, the springs possessed 
the greatest energy (deposition of the terrain a jasper). They held in 
solution — silica, carbonic acid, and the bicarbonates of iron and manga- 
nese, with, more rarely, those of baryta, lead and zinc. Here and there 
also, they contained hydrofluosihc acid giving use to the produc- 
tion of fluor-spar. — At a later interval appeared the sulphur-springs 
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■wWcb, effected the transformation of the carbonates into sulphides. — 
Each of these periods commenced with well-marked movements of 
depression^ and various lines of dislocation took place during their 
continuance. 

Formation of Calamine Belts. — Delanoue, Krug von Nidda, 
and Monheim have studied*, the phenomena connected with rthe 
mode of formation of calartxinc beds. — ^Delanouejl) considers these 
ores to b» deposits from the^'mal springs. They occur in irregular 
cavities in rocks ef different a^s, but are always situated over lines 
of fractdre. The* different* ores are commonly mixed together in such 
a manner, as to irvlicq.tc a simultaneous deposition. Frequently, how- 
ever, they may be separated into the following scries, passing from 
the newest to the oldest : 1. calcspar ; 2. manganite ; 3. hydrated 
sesquioxide of ii'on (hydrosideritc) holding more or less zinc ; 4. zinc- 
bloom (zinconitc, hydrous carbonate) j 5. carbonate of ^sinc, carbonate 
of manganese ; 6. chrbonate of zinc, carbonatcof manganese, carbo- 
nate of iron ; 7. carbonate of zinc — -'the most abundant . ore ; 8. car- 
bonate of lead, pyromorphite ; 9. hydrous silicate of zinc ; 10. wille- 
mitc ; 11, pyrites ; 12. blende''coptaining cadmium ; 13. argentiferous 
galena. Since the commencement, many, cpi genic compounds have 

been form'ed, and are still forming. The most important are : 

* • 

FeO.COj, forms by the action of air and water Fe^Og + HO and COg 
MnO, COg „ „ „ „ „ Mng 03 + HO find COg 

FeSg „ by the action of the air FeO + SOg (soluble) and S or SO, 

4(FeO, SPg)„ „ „ SFegOj +SO 3 (insol.)andFe 2 O 3 + 3 S 03 ( 8 ol.)(?) 

Fe^Oj, SSOj „ with 3CaO, COg FCgOj, IIO + 3CaO, SO 3 (soluble) and 3 CO 2 

FcgOj, 3 SO 3 „ witH 3ZiiO, COg JegOg, IIO + 3ZnO, SO 3 (soluble) and 3COg 

It thus appears, that the. opinion which ascribes the origin of 
sulphate of zinc to the decomposition of blende is incorrect. The sul- 
■phides, on the contrary, have themselves originated from the reduc- 
tion of sulphates, by the organic matters of the limestone, or of the 
springs. That thesspriggs which gave rise to these formations, were 
thermal, is concluded by Delanoue from the fact, that chloride of 
zinc was not prccipi1>atcd in tHe least bv limestone and Altenberg 
dolomite at the common temperature, but perfectly from warm solu- 
tions. Chloride of lead was thrown down in a similar manner, only 
more quickly, and the reaction *1;ook place in the cold. The same 
applies to chloride of manganese ; and h solution of cobaltic manga- 
nese-ore yielded a precipitate containing cobalt. The presence of 
sulphur and pyrites proves, however, that the temperature of the 
springs was not very high,, as the latter mineral would otherwise have 
been changed into FeS or Fe^Sg (magnetic pyrites), and the sulphur. 


(1) Ann. Min. [4] XVIII, *5; Compt. Rend.-XXX, 765 (in abstr.); Arch. Ph, Nat. 
XV, 71 ; Instit. 1850, 104. 
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thus set free, would have been sublimed. The silicate -of zinc — Formation 
besides the abundant quartz, jasper, and halloysite— was formed by cai^ina 
the action of the alkaline silicates of the springs on acid metallic 
emanations. The carbonates of zinc, lead, ir<^, and manganese, 
originated in consequence of the decomposition^f soluble metallic 
sulphates or chlorides by limestone or’dolomite. The hydrated oxides 
wefe precipitated Jby the contact of the carbonates which fiad re- 
mained in solution .with the atmospheric air. The temperature 
of the springs exercised a remarl^Uc influence on the hydrated 
condition of the ores. Willernite, carbonate of zinc, anhydrite, 
quartz, and red-iron-ore were formed* at a higli temperature, and 
consequently the first ; silicatn of zinc, zinconite, gypsum, opal, and 
iron-ochre, on the other hand, formed as the temperature of the springs 
decreased. Delanoue applies this deduction to*thc coloration of 
the Triassic sandstones, variegated marls, &c. Thuformation of calca- 
reous spar from bicarbonate of lime — produced,by the hydrochloric 
acid so abundantly d?vclopcd in,volcanic emanations — took place only 
after the decomposition of the limestone, by metallic solutions, had 
ceased. The sand, clay, and breccias flvund in the calamine«wQrkings, 
are the various matters collected together in the channels of the 
springs. The epoch of these ojd and new springs belongs to that 
of the rock-system of thij Netherlands ; but in the shales and many 
other rocks, the springs filled the fissures with metallic sulphides,* and 
formed veins, whilst thfey widened these fissures and deposited cala- 
mine only in the limestones. — The latter (ye, tluirefore, is only met 
with in association with the Devonian or (!arboniforons limestones, 
and not in the slates or sandstones ; and if it occur ijiost abundantly 
at the junction of the two, this arises from the lines of greatest 
dislocation being situated at these points. 

Krug von Nidda(l), in a treatise on the ore-beds of the Mus- 
chelkalk and Dolomite of Upper Silesia, arrives at perfectly analogous 
conclusions. The zinc-ores which ogcur there coysist of carbonate of 
zinc, hydrous silicate bf zinc, and zinc- blende.* Besides th'esc, chloride 
of lead, carbonate of lead, galena, pyrites, and pyrolusitc, with manga- 
nite and the carbonate of manganese, are al^o met with. The outlet 
channels of the springs are in several ^aces wonderfully distinct, and 
Krug has given a highly instructive section of one of these. Whether 
the springs were eonnected or not with volcanic phenomena, Krug 
leaves undecided ; but a mass of protruded melaphyre in the neigh- 
bourhood has yielded a remarkable amount of zinc« These deposits 
are not entirely confined to the dolomite; a convincing proof of 
the con'ectness of their assumed origin. The springs held chloride 


(1) Zeitschrift der Deutschen Geolog. Gescllsch. II,,206 ; Froriep’a Tagesberichte 
. ■ uber die Fortschritte d. Nat.- u. Heilk. 1850, No. 310. 
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of lead in solution, which was changed by the carbonated salts 
into cerusite, either at the place of deposition, or on its passage 
thither. Pseudomorphs of this kind are found, and have also been 
described by Krug(l). The oxide of zinc was held and carried up 
inr combination with carbonic acid, and its separation was promoted 
by the lime of tlifi calcareous* clays in which it commonly occurs. 
The silica-compound is explaihed by the action of soluble silica «‘on 
the carbonate; and the frequent occurring hiOrnstoncs, flint, and 
halloysite,' sufficiently demonFtrp,te the presence of this substance. 
The shf^low undulations , in the dolomite, now filled with ore, 
were favourable td the depo^tion of this, as were also 'the impene- 
trable beds of clay which lie between .the limestone and dolomite. 
The fissured condition of the latter also conduced to this end, whilst 
the coaly bituminous substances in its lower strata served for the 
reduction of the metallic sulphates. The lead-salt may likewise have 
existed in another solpble condition subsequently converted into angle- 
site by contact with sulphate's. Kru^g believes *‘that soluble chloride 
of lead wa»’, the .original substance in question, and that by contact 
with sulphate of magnesia an, exchange ef acids was eflected. Sul- 
phate of tmagnesia does, iu fact, occur in the dolomite of Upper 
Silesia. The formation of the calapnine and iron-ore is also due 
to the presence of the surrounding doloipite, as likewise that of 
the galena; but with this difference,' that, in the case of the first- 
named ores, a partial or entire transformation of the dolomite into 
calamine or brown-iron-ore took place during the process. Krug 
considers that these formations were contemporaneous, although 
separated and deposited in differept spots, owing to their peculiar 
qualities, and to the influence exerted upon them by the contact of 
the bounding rock. The separation is, however, nowhere complete, 
for the calamine and galena arc mixed with and pass into the iron- 
ore everywhere. 

Monheim had already showyi at an earlier period{2) — from a 
series of interesting ex'perimeuts on the solubility of zinc-salts in 
water containing carbonic acidj and on the artificial production of 
silicate of zinc — that "the deposits of zinc-pre were of aqueous forma- 
tion. From these experiments also he drew the conclusion, that 
willcmitc was first deposited, an^ afterwards, in succession, 'Silicatc of 
zinc, carbonate of zinc, carbonate of irop with carbonate of zinc, and 
lastly, ferruginous calcspar containing also a little zinc. He has 
likewise proved that the oxygen-compounds were not derived from 
blende — ^in which case the sulphate of zinc, thus formed, would have 


(1) Zeitschrift der Deutsclien Gcolog. Gesellsch. 11, 126; see page 525 of this 
Report. 

(2) Verliandl. dcs Naturh. V^ereins. dcr Preiiss. Rheinlande» V, 127. 
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itself become decomposed by a solution of silicate of lime — for gypsum Formattou 
occurs but very rarely at Altenberg, and other sulphates do not occur 
there at all. 

Formation of Sulphur Beds. — Zcusehner(l) has given a geological 
description of the sulphur beds of Swoszowice, near Cracow. Those 
occur in th6 midst of the tertiary strata, in a marl deposit which alter- 
natKb with the suli^hur and with gjpsufti, in parallel layers. Remains 
of plants and dicotyledonous leaves, mostly agiccing with the ’fossil 
flora of the Wetterau, of Bilm, rarsi;JilBg, icc.(2), aic met i^ith in the 
sulplnu’; and animal remains also occur, ti|jough lai’bly. Thg sulphur 
is evidently an aqueous deposit from ‘•jfliiigs coiitihiiing bul])hurcttcd 
hydrogen. Where tlicsc spyngs came in cositaet with the atmo- 
sphere, much of the sulphur -would be precipitated in the fiee 
state, or converted into suljihuiic acid, and so fornt gypsum with the 
lime which was also present m the springs. Thpsc teitiary forma- 
tions he on the Carpathian saftdstone, and the J ura-hmestone 
below. As the latt?t does not^txhibit *any of the peculiar pipes or 
outlet channels mentioiud ahsive, it is most jnobabl^ tliat«tlie springs 
originated in the Caipathnui group. ,lltic and tlitrt, it is true, but 
without the occuiTencc of sulphui? altciations have taken place in 
the Coral RdJ' which •a 2 )f)e<ir to indicate tlie ixistdico of ancient 
sjuangs; for the strata at thisq jilaiv-s aie moic stiongly inclined, 
besides being cm ved, amf, as it wcie, coiiodcd, but this was unost 
probably due to the action of gaseous hydiothloiic acid, as no gypsum 
IS found in the neigh bom hood. 

Formation of Rock-Salt — Zeuschncr(2() usmbes to rock-salt a 
double origin. The tertiary raojc-'^alt ot the noithern slope of the 
Carpathians is a marine deposit or precipitate, wfiilst that of the 
Salzburg Alps Alls up fissuies in red maible, or makes its aj)])ear- 
ance in the same, dike basalt or trachyte, in blocks or isolated 
masses, exhibiting all the characters of the jiroduet of a mud erup- 
tion, which consisted of marly clay, salt, and anhydiito. The hascl- 
gcbirge (hazel rocks) of Hallcin — a mixture of eubic<d crystals of 
salt, grey saliferous clay, anhydrites and vai legated niai 1-slate — are 
exactly similar to the Wicliczka dejiosits ; only the anhy^drite does 
not constitute layers, but occurs witnthe salifeious clay in masses of 
a crystallinc-granulatfed structure. jOiganic remains, which occur in 
the Carpathamaii salt-beds, qro never met with in these formations. 

Artificial Formation of metallic Siiipiiides. — A reverberatory fur- 
nace, which had been m use for several years, having.bccn pulled down 


(1) Naturwiss. Abhandl Ilerausg \ llaidingcr. Ill, 171 , Bull. Gcol [2] VII, 715, 
Ann. Mm. [4] XVIII, 125. 

(2) F. Unger’s Blatterabdrucke aus dem Schwefelflol/e son Swoszowice; s. Natur- 
wiss. Abhandl Herausg. v. llaidingor, HI, 121. • 

(3) Froiiep’s Berichte uber die Fortschiittc dei Nat. u Hulk. 1851, 294 , from the 

Jahrb. d. osterrcich. Geolog. Reichsanstalt. * 
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at the Mulden smelting-works^ Cotta ob8erved(l) that the entire 
mass of its walls was traversed in all directions by the most beautiful 
mettdlic veins. These were not only present along the original joints 
of the stones, but also in after-formed cracks j and their sides exhi- 
bited the phenomena of impi*egnation and alteration, exactly as seen 
in the boundary-walls of natural veins. The ores thus formed were 
sulphides, and consisted, so fbr as could be ascertained by simple 
inspection, of galena, blende, pyrites, copper-pyrites, purple-copper, 
fahl-ore, native copper, &c. ;«* ^t Platther has undertaken their 
analysis. , Besides 'these, various crystallizations and reticulated forms 
were observed. Cbtta mentions these facts in answer to the opposed 
views of’ G. Bisclsof,»»that metallic veins can only originate in the 
wet way. lie leaves it undecided whether the veins were filled 
by sublimation or by the gradual infiltx’ation of molten substances 
but he is quite convinced that the phenomenon was not produced 
by any co-operation qf water. • 

Respecting Hausmann’s' experirqent on thfe artificial formation 
of metallic sulphides, see p. 17 of the pinsent Report, Bor those of 
Senarmont, also, consult p. 174. * « 

FeldBparr PHeudomoviiliB, r.nfl taicir Formation ii| tlie Wet Way*— 
The pseudomorphs of feldspar after laumonitc, or%inally made 
known by llaidinger(3),have been ?»lso discovered by G.Bi8chof(3) 
in the trap rocks of the Kilpatrick Hills. Their ^alysis by C. 
Bischof, yielded: 

Sp. gr. SiOj. AI 3 O 3 . KO. I^aO. CaO. MgO. FejOj. Lite on ignition. Total. 

2-56 b2 00 2000 16-54 1 07 060 trace 0-64 0-87 101-72 

’ The lime of the laumonitc is liciti exchanged for potassa, a little 
silica added, and the water eliminated : to effect which, a silicate 
of potassa with 3 atoms of potassa and 4 of silica is sufficient 
— assuming that potassa is capable of replaefhg the' lime. This 
assumption is borne out by Berzelius’s analysis of a flint knife- 
blade, the weatherofl surface of ‘which contained potassa, and the 
internal unaltered poi-tion, limc(4). Silicate of lime, however, is also 
decomposable by carbonate of potassa into silicate of potash and car- 
bonate of limc(5). ' « * 

G. Bischof considers himself wan’anted in attributing an aqueous 
origin to feldspar, from the occurrence of this mineral in metallic 
veins — these latter, in his opinion, being" only formed in the wet way. 
A specimen of this kind, from Schemnitz, was found by C. Bischof 
to consist of : ’* 

SiOg. AlgOj. KO. NaO. CaO. MgO. Fe^Oj. PbO&CuO. Loss on ignition. Total. 
64-00 18-00 15-43 0-79 0-78 0-31 0-54 0-32 0-53 100 70 


(1) Jahrb. Miner. 1850, 432. ( 2 ) Jahrb. Miner. 1850, 44, 

(3) Wien. Acad. Ber. 3 Heft, (4) Bisebof’s Chem. Geol. II, 419. 

(5) Biachof’s Chem. Oeol. II, 420. 
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6. Bischof also looks upon the occurrence of feldspar in sedi- Preaence 
mentary formations, as in clay-slate and grauwacke(l), and especially 
in the schistose altered porphyry from the district of the Lennc, in twc iockt. 
which the tail-portion of a trilobitc (homalonotus) was found(2), as 
farther corroborations of his hypothesis. • 

Presence of Water In Feidspathic liocks Rammelsberg(3) has 

contested the views of Deles so(4) in j^egard to the water ip the 
feldspar of feldspathic rocks being an original constituent.^ Delesse 
assumes, that in rocks, which are in m state of decomposition, the 
w^ater is nyt so strongly united, as it m in Vhc^iical compounds ; 
and he cites the clays as a proof of* this, llamuielsberg, how- 
ever, remarks that the process of decompo#iti(fti in the mineral 
kingdom produces by no entire Substance an actual mcclianical mix- 
ture, but only a mixture of rate compounds, in winch the wiitcr is in 
chemical combination. Not only is the n tentjon of the liygro- 
scopic water in porous bodies of this ^cind vcky gr(iat, and a high 
temperature requisite for its elimination, hut the clays contain also 
chemically-combined water ; ^nd to both is due the cowtinned loss 
which takes place on ignition. In this manner, the ^vatcr* which, in 
the melaphyrcs, is not driven off af 100‘^, cannot be considtired with- 
out farther inquiry as ^existing .in chemical combination.. The fact 
that the most ancient rocks coiiUiin the lowest amount of water, is no 
proof that this water did not arise from weathering. It is not the age 
of the rock, but the preifcncein it of lime silicates, on which its altcra- 
bility mainly depends ; and thus the nenve^’ rocks containing a basis 
of oligoclasc and labradoritc, decompose the easiest. Rammclsbcrg 
also opposes the assumption of •Pclcssc, that basalt; gehitinizes only 
occasionally in acids, and that it contains no zeolites. This gelati- 
nization is, in fact, a definite character of all true basalts; and, 
from the nature of the bases which dissolve out, it is evident that the 
presence of olivine is not the cause of the, jdicnoinenon. llammels- 
berg cannot believe that red-hot fluid lavacontaiys water; and doubts 
this also, in regard to the plutonic ^formation of feldspathic rocks. 

The lava miglit, however, absorb moisture durir^g cooling. The tran- 
, sparency and distinct clcavuge of the f^^ldspa^s which contain water, is 
no absolute proof that these minerals retain their original condition. 

Pseudomorplis of ^Serpentine af^cr Aiiprite. — L. Liebcner ^nd 
Haidingcr(5) .have described some ' pseudomorphs after augite (fas- 
saitc, pyrgome), from the Monzoni rocks. These arc of extreme 
interest, from the light which they throw on the formation of serpen- 
tine. They constitute gigantic crystals, composed, however, of a 
number of smaller ones which consist, when unaltered, of fassaite and 

(1) Jahrb. Miner. 1849, 187. 

(2) - Karsten's Arch. XIX, 419. 

(3) Zeitschrift cl. Dcutschcn Geolog. Gcscllsch. II, 21f 

(4) Anmial Report for 1849, 560 ; Zeitschrift cl. Deutschen Geolog, Gescllsch. II, 18. 

(5) Haidingcr's Bcrichte (see p, 477), VI, 77. 
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Pseudo- white steatke ; and when weathered, of ophite and light-brown steatite. 

Frequently one-half of the crystal consists of pyrgome, and the other 
after diijt. half of the most beautiful ophite. 

Pseudomorplis of Steatite after Fliut. — According to G. Ilose(l), 
nodular masses occur in the gypsum of Stecklenberg in the Hartz, 
which in appearance and colour' resemble flint ; but which are greasy 
to the touch, and sufficiently sort to be scratched easily by the knivc. 
On igiiition, they burn white. With these, also, casts of the spa- 
tangus coranguinum (Micrastcr,^Ag.) are likewise met with, as in . 
the neighbouring chalk. The gypsum rests upon a yellowish, sandy, 
earthy-looking limestone, traversed in all directions by small, spathose 
veins, and having txactly the appearance of dolomite. Frapolli(2) 
announced his belief some time ago, that the nodules had onee been 
actual flint, and that they belonged, together with the supposed 
dolomite, to the cjaalk formation. Th. Bromeis and Rosengar- 
ten(3) have now cxjvmiued these various matters. Bromeis finds 
that the nodules consist of steatite, and are therefore pseudomorphs 
after flint(4) ; bpt that the earthy limestone is not a dolomite. 
Accordingdo Rosengarten, this latter has the following composition: 
Carbonate‘*of lime, 88*76 ; sulpha'ce of lime, 0'33; protoxide of iron, 
1*06; alumina, 0*35; insoluble silicate, 9*49; total, 99*99. The 
9*49 per cent of insoluble silicate, co.usisted of : lime, 0*98 ; alumina 
and sesquioxide of iron, 2*51 ; silica, 6*00 = 9*49. Rosengarten 
also found in the spar veins : carbonate of linie, 87*57 ; carbonate of 
magnesia, 11*27 ; sul])hat 9 of lime, 0*60; alumina and sesquioxide of- 
iron, 0*43 ; silica, 0*21 ; total, 100*47. 

F(»riiiatlon of 'Agnate AinygraalitesC^; in Ulclapliyre. — Noggera*th(6) 
has investigated in detail the subject of the amygdaloidal agate 
cavities occurring in the melaphyre of the Nahe district, and in the 
same rock in Brazil (7). His two papers on this subject arc accom- 
panied by explanatory figures. The result of these investigations 
corroborates the opinion principally set forth by L. von Buch, that 
the cavities ' were formed by bubbles of steam or gas, rising, in 
accordance with the laws of gravity, through the molten and soft 
pasty mass of the melaphyre. ^ Notwithstanding numerous modifica- 

(1} Zeitschrift d. Deutschen Geolog. Gesellsch. II, 13G. ' 

(2) Annual Report for 1847 and 1848/II, 501. 

(3) Zeitschrift d. Deutschen Geolog. Gesellsch. II, 137. 

(4) See page 485. 

(5) The term amygdaloid being applied by English geologists to the entire mass of 
the rock, that of amygdalite is employed in the present Report to designate the sub- 
stance of the amygdaloidal cavities. 

(6) Naturwiss.' AbhandL Ilerausgegeben v. Hai dinger's, III, 93, 147 ; Haidinger's 
Berichte (see p. 477) VI, 62. 

(7) At this moment, principally the so-called Brazilian agates are worked at 
Oberstein. These odcur as river pebbles in a tributary of the Rio de la Plata, 
near Monte Video, and belQng also, as Noggerath has shown, to melaphyre. 
The trade at Oberstdn is now in a very flourishing state, and includes the artificial 
colouring of these stones, as well as the manufacture of the most beautiful imitations of 
mocha-stone and moss-agate. 
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tions, a common normal shapc^ in almost every instance, may be Formation 
traced in these cavities. This is very nearly pyriform, but partially 
flattened on one side, so as to have its lower pointed extremity more ut^n 
or less extended into an edge. The deviation from the exact pyriform 
shape, in the expanding bubbles, was cfiectcd by the lateral pressure 
to which they were exposed in their ascent ; and thus — as well as by 
th« breaking intQ,one another of two tjavities, in many cases ’only to 
be traced by a notch ^r furrow at the surface — vai'ious distorted ’forms 
have been produced. A p&rallclism j[n«thc direction of tlfeir length, 
with the shaq) cuneiform edge turned dovjnwards, %uch as vpn Buch 
observed at*Ilefeld, was not perceptible in the cavities examined by 
Ndggerath. . • * 

It is evident from the contents of the double cavities mentioned 
above, that these were filled after the two cells hatl become united, 
as the concentric layers of the included sub'.tanpes liavc been de- 
posited around the entire outline of the hyllow space, and arc 
modified according tff the original forn^ of the separate cavities. A 
farther proof of this is affWrded by the fissures, .whiclfc frequently 
pass across the cavities, so as x)ftcn ,to be the cause of» fractures, 
but without affecting in any way tht; matters contained thcFcin. Ex- 
amples, howcvei’, also Occur, in which fissures have taken place after 
the filling of the cavities. ^ In those cases, fragments are often broken 
off at the fissured edges, and tlic fissures thcuiselvcs have ’been 
generally rc-filled with tjmu’tz. The gn^ater part of' the amygdaloidal 
cavities in the rocks of the district of the Nahe, arc occupied merely 
by calcareous spar ; but their walls have usually a coating of gi’een- 
earth, which N ciggerath considiys to have been dertved by weather- 
ing from the mclai)liyre itself. The siliceous and zcolitic contents 
are only of local occurrence, and these never entirely exclude the 
presence of carbonate of lime. The cavities in the upper portions of 
the rock are commonly empty, whilst in the deeper valley-sections 
’ they arc filled with calcarcous-s23aj. The siliceous-matters aj)pear 
likewise in the open spaces produced by eoirtracfion, and in general 
fissures. This applies also to the otlucr minerals occasionally pi’csent 
in these rocks. • 

Ndggerath does not look upon tbc silica as a product of decom- 
position derived fronl the melaphyj-e by the agency of atmospheric 
Water*, because these amygdalites are met with in the least-altered 
rocks, and cannot consequently depend on any particular degree of 
disintegration to which the melaphyres may have bgcn subjected. He 
considers, furthermore, that the filling process, in regard to cavities of 
this kind, is no longer in action. These matters, in his opinion, were 
produced by carbonated and thermal springs which broke out from 
fissures in certain localities during the cooling of thp mclaphyre — the 
formation of the amygdaloidal substances terminating with the coni- 
pletc refrigeration of the i*ock and the cessatfon of the sj^rings. 
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Noggerath assumes, moreover, that in regard to the agate cavities, 
channels of infiltration have always existed; and he denies that 
the enclosed matters have originated from the permeation of mineral 
solutions through the walls of these cavities, although he allows the 
poftsibility of permeation taking place through such apparently com- 
pact substances. He finds a strong proof in favour of this view, in 
the faetj as seen in the artificial colouring of the amiygdaloidal chakc- 
donies, that certain layers, permeable to liquids, calternate with others 
which are 'quite impermeable sp that a deposition of matter from 
the exterjor to the “interior, /jould not here possibly tfike^ place. He 
also afiirms, in ftlrther cori’oiboration of this view, that in almost 
every amygdaloidal cavity, w'hether still, open or filled up, the pas- 
sages may be traced by which the solution entered it. Very many 
of these arc frequently observable. All the concentric layers proceed 
from the edges o^ such passages, and are even arranged beyond 
them. In the Brazijian amygdalitc.^, the concentric bands pass into 
horizontal layers at the un'uer pai’l. of the ifodulcs, and becomcJ| 
where this cJ,iange, takes place, very thick^ This thickness is explained 
by the supposition that in tlje foriuation. of the concentric bands^ 
only the forces of adhesion and crystallization are brought into play^ 
whereas, in the horizontal arrangemcpit, tire fiction of gravitation i^ 
also felt. * Horizontal layers of thig kind are never found in th^ 
district of the Nahe, but are of general occurrence in other countries. 

llaidinger, who originally considered that the formation of 
amygdalites was effected^ not by any definite points of infiltratidfi, 
but by the general permeation of mineral solutions through the walls, 
of the cavities, rtow .adopts the viewgiof Nbggerath(l). 

Cause of Impressions on Rolled Stones as found In certain Con- 
glomerates. — Paillctte(5i), from some experiments and observations 
on the siliceous pudding-stones of IMiei’cs, has sought to explain the 
formation of those enigmatical rolled-stoni's which occur in many con- 
glomerates ; amongst others, in those of the coal-measures (3). These 
stones frequently cxiiibit, a starli^c fracture, and are again cemented 
together. Many also arc marked with impressions of other pebbles. 
At Mieres, it is seen 'that a somewhat fe^spathic sand lies beneath 
the pudding-stone, and beneaPa this, a finely-laminated shale, and 
thep coal. Paillette assumes that the followiKg results took place : 
First, the feldspar grains became decomposed by the action of carbonic 
acid developed in the coal-beds. Secondly, moisture containing 
alkalies or alkaline carbonates, penetrated the conglomerate, the 
pebbles of which had become somewhat softened by a high tem- 
perature. In this condition, as Paillette has shown by experiment. 


(1) llaidinger’s B^richte (see p. 477) VI, 62. 

(2) Naumanii’s Lchrb. d. Gcognosie, I, 449. 

(3) Bull. Geol, [2] VII, 37. ’ 
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only, a slight pressure of the superincumbent mass would be requbed cause of 
to effect their fracture, and to produce the slight impressions with 
rough surfaees, which many of them exhibit. If these impressions 
had resulted from pressure alone, their surfaces would have baen *fouudiu* 
smooth. It is supposed that the feeble disturbing movements which congiome- 
ac^ompanied the first elevation of the coal strata, were sufiTcient to 
produce the above effect. Finally, the scp&rate pebbles were aftejnvards 
united by a siliceous cemcitt. ^ • 

Favre(l), in support o^ this vicu% adds that h softenigg of the 
stones by the moisture contained in eroA^s, as Here assumed, is a 
perfectly legitimate deduction ; because, in the ^digging up of old 
rubbish-heaps, fragments of glass have been found in a softened 
state. On exposure, these quickly resume their ordinary condition. 

Mode of Formation of Calcareous Stalactites. — According to M. J. 
Vogel(3), thq stalactites of the Adelsberg cavern are hollow in some 
specimens, and solid on others ; and witl!, as weft as without, a dioisy 
crystallization at their surfaoc. * The formation of the tubular stalac- 
tites is explained by the ui^venncss of the roof from which ^he W'ater 
trickles. The precipitate, pi’oduced by (;vaporation, is less .abundant 
at the points of the pi’ojcctions, where the drojis ilow together and 
fall down, than at the sides of* these, nearer to the root. Around 
the base of each projecting point, therefore, a ring is formed ,•• and 
this, increasing, produces a hollow stalactite. These tubular forms 
ai’c generally clothed in their interior with delicate crystals ; partly 
because the deposited matter hardens thereVery gradually; artd also, 
on account of this internal ])art^ being pr<KCcted fi(*in the action of 
the constantly dripping waiter, and thus favourably disposed for crys- 
tallization, On the external surface, on the contrary, crystals arc 
prevented from forming by the little streams of water which arc con- 
tinually trickling over it ; and it is only when this action ceases, that 
the crystalline coating is developed. The effects of the trickling water 
are generally perceptible on the surface of. thi? stalactites, in the 
form of striaj and shallow groovings. , 

Dependence of Tegrctatloii on tlie Physical l|iialitics of Ifocks. — 

We can here but briefly call attentiftn to *thc important wmrk of 
Thurmann(3), which appertains in common both to Geology, (or 
rather Petrology) and Botany ; and vfhich embraces a large number of 
facts derived from the Jura chain and the surrounding countries. Thur- 
mann considers that the habitations and . stations jof plant groups, 
depend almost exclusively on the physical qualities of soils, without, 

(1) Bull. Geol. [2] VII, 44t. 

(2) Haidiuger's Berichte (see p. 477) V, 8. 

(3) Essai de Phytostatique appliquee h la Chaine du Jura et adx Con trees Voisines, 
ou fitude de la Dispersion des Plantes Vasculaires envisagee principalement (^ant a 
rinfluence des Roches sous-jacentes, 2 Vols., Berne, ltt49 ; noticed in detail in the 
Arch. Ph* Nat XIV, 73. 
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Depend- howcver, denying a certain influence to the chemical properties of 
vegeuuoa soil-producing rocks, especially of those formed of easily soluble salts ; 

admits that these chemical properties play an important part 
qualities iuo agriculture. He arranges all rocks under two heads. The first 
of rock*. gQmpj.jggg tiiogc which exhibit a certain kind of disintegration, pos- 
sessingj as specimens, a hygrodcopic nature, and b,cing permeable<f to 
water* in the mass; whilst ’ the second includes those of a totally 
opposite character. Each of these divisioil's is represented in rocks of 
all kinds, of chemical properties. The rocks of the first division are 
termed by Thu rm^nn, rocfies'eugeogenes (good earth-producers) ; and 
these he subdivides into jjsammogenes , (sand-producing rocks), and 
' pSlogenes (clay-producing rocks). Those of the second division, he 
designates as r aches dysgeogenes (bad earth-producers). The plants 
which afiect the fir^t group arc termed “ watex'-loving plants” {plants 
hygrophiles) ; and tjiose appertaining to the second, “ dry -loving 
plants” {plantes xh'ophiles)^ ^ 

These views of Thurrnann have been vigorously attacked by- 
several mejnbers of the Geological Society of Prance(l) — by Riviere, 
Michelir, Weginann, Dcicssc;'Boubcc, and Elie de Beaumont, 
amongst others — all of whom maintain the predominating influence 
of the chemical nature of the soils., To the objection of the lattei*, 
that a gi’cat similitude exists between ’the vegetation of very dissimilar 
rocks, as the Jura limestone and tlie basaltic and dolcritic rocks of the 
Kaiserstuhl ; and that, in this particular case, the similarity of vegeta- 
tion is caused by the silicate of lime in the latter sustaining the 
part of the carbonate of lime in ,^the former — Thurrnann has re- 
plied(2) : that bn the Kaiserstuhl the vegetation becomes the more 
Jurassic — i. e., limc-alFccting — the less the rock is decomposed ; 
and, on the contrary, the less Jurassic, the greater the decomposition 
of the rock, or when consequently, according to this hypothesis, 
the hme should be best able to e^ert upon the vegetation its supposed 
influence. ‘ 

YTnstratlflcd nocks. Foripatlon of Granite. — Durocher(3) has 
defended his opinioli of the igneous oi|igin of granite (4) against 
the objections of Schccrcr(5j. For details, we must refer to the 
communication itself. 

Granitic Rocks. — G. Rose((>) has more accurately defined the 
various rocks belonging to the granitic group, besides giving the 
natural-history characters of each of these. He places five kinds 
of rock in this division: 1. granite; 2. granititc; 3. syenite; 
4. porphyry ; and 5. syenite-porphyry. These consist principally of 


(1) Bull. G^ol. [2] VII, 111. (2) Ibid. 474. 

(3) Ibid. 276. ^ 

(4) See Annual Report for J.847 and 18'48, II, 481. 

(5) See Annual Report for 1849, III, 561. 

(6) Zeitscluift d. Deutschen Geolog. Gesellsch. I, 352. 
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mixtures of six minerals : orthoelase, oligoclase, quartz, white Granule 
(potassa) mica, black (magnesia) mica, and hornblende, besides a few 
other unessential constituents. Rose remarks, that the orthoclase 
(feldspar) of the granitic gi*oup always contains a small quantity^of 
soda, and a still smaller quantity lime. The oligoclase occurs 
prgtty frequently ^in regular union with the orthoclase. Bolh have 
the principal axis an^ (oo P oo) in jiarallfSl positions ; and the bligo- 
clase entirely surrounds thfe orthoclase,, so tliat the clcavagfe-faces 0 P 
of the two lie nearly in one, plane. I'hc oligoclase Tnay be recognized 
by its stri*. The potassa-mica is s’dvery or yellowish-white, and 
occurs in leaves of irrcgulaj form ; occasionally^ also, in distinct 
rhombic tables. The magnesia-mica is between dark pinchbeck-brown 
and pitch-black, or between dark leck-grecn and gtccnish-black, and 
slightly transparent. It occurs in irregular Icaws, but also, and more 
frequently than the white mica, 4n regularly forj.ned tables, which in 
this case arc hcxagoiHil. These two kin^s of mica ai’c often united 
in a very regular manner, so*much so indeed, as not to interrupt the 
direct course of the clcava^, which passes through the entire mass. 

.The white mica forms also a kind (rf border to the brown. • 

The unessential constituents present in this grou]) of roejes,- consist 
of : garnet (apparently a fcrrugino-aluminous species) ; zircon ; iolitc 
(commonly decomposed, and converted into jiinitc; Rose, indeed, 
states that he has not yet observed it in these rocks, in the unaltered 
condition); ncphelinc; orthite; polymignitc ; pyrocldore; titanitc, 
apatite ; magnetite ; specular iron ; pyrftcs ; co[)per-pyritc‘fe, and 
molybdenite(l). ^ • 

Ciranitc — This consists of white, or very rarely of reddish-white 
or flesh-red orthoclase, quartz, white potassa-mica, black magnesia- 
mica, and a subordinate amount of oligocla.sc. Hornblende, garnet, 
orthite, titanite, apatite, and pyrites, occur as unessential constituents. 

Rose adopts the following subdivisions: 1. Granite, with orthoclase, 
quartz, brown and white mica, and a little oligollasc : Sx., granite 
from the Schwarzbrunner Berg. 2. (Jranite, with orthoclase, quartz, 
brown mica, an abundauep of oligoclase, antf a small quantity of 
white mica : Ex., granite mom Lausit/. 3. Granite, with orthoclase, 
quartz, browm mica, Iktle or no oligoclase, and no ivhite mica : Ex,, 
granite from Striegau, Guhlau, and Qualkau, Elnhogen. 4. Granite, 
with orthoclase, quartz, and white mica, but without cither brown 
mica or oligoclase : Ex., gi-anite from Gurkau on thq Zobten. 

dranitite. — Under this term. Rose separates from granite, a rock 

consisting of orthoclase, quartz, and magnesia-mica. The orthoclase, 

/ 

(1) Other minerals also occur in the druses, hut Rose raakesP no allusion to these. 

It need scarcely be mentioned, . however, that such are of especial importance in regard 
to the mode of development of granitic rocks ; and on this account it could have been 
wished that the author had taken into consideration the entire series of substances. 
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onuiitito. in contradistinction to that in granite, is commonly of a red colour, 
being either flesh-red, brownish -red, or tile-red. The oligoclase is of 
the same colour as that in granite ; and, as a general rule, of a 
different colour to the orthoclase. Hornblende, orthite, zircon, 

titanite, pyrites, copper-pyrites, and molybdenite, occur as unessential 
ingredients. Granitite forms liie principal mass of the Riesengeb^g, 
of the Isergebirg, of the Brocken, See. It appears to be always of 
newer formation than granite.^ 

Syenite. — This 'cons.ists of ortnoclase, oligoclase, hornblende, mag- 
nesia-mica, and qUartz. Tftecorthoclase is chiefly of a reddish colour, 
commonly brownirh-red, but occasioiially also white. Brownish- 
red is likewise the prevailing colour. of 'the oligoclase(l). The horn- 
blende is grcyish-'black, by which it is distinguished from the horn- 
blende of diorite, the latter being generally of a greenish-black colour. 
Titanite, apatite, and magnetite, 'belong to the unessential consti- 
tuents of more general occurrence ; and zircon, nepheline, polymig- 
nitc, pyrochlore, &e., to those less commpnly met with. The essential 
constituents, hotvever, arc not simultiineously present in every variety, 
so that Hose brings the roc,k into, four subdivisions: 1. syenite, con- 
sisting of only orthoclase and hornblende (Fricdrichsvam) ; 2. of ortho- 
clasc, oligoclase, and hornblende (Plaucn'scher Grund) ; .3. of orthb- 
clasc, oligoclase, hornblende, green mica, and quartz, or this without 
the hornblende (Radowdtz iiear Meissen) j .4'. of orthoclase, oligo- 
clase, and green mica (Polaun and Altenbci’g). 

I'oriJiiyry ci<’cisitc-i*ori»*ypy). — This consists of oidhoclase, oligo- 
clase, quartz, and magnesia-mica, in a basis which seems to G. Rose 
to be an intinialc mixture of the same constituent minerals — these 
having, in ])art, sejjarated from the general mass, in larger ci’ystals. 
The unessential constituents comprise : iolite (decomposed into 
pinitc), garnet, oitliite, and pyrites. Hose adopts for porphyry three 
subdivisions: 1. i)orphyry containing all four ingredients in large 
and numerous crystals (Autuif Altcnbcrg in Silesia), . the variety 
which generally occurs in granite or granitite ; 2. porphyry con- 
^ taiuing all four constituents, but mostly in small crystals, and with 
the mica sparingly, or not at all, present' (Wettin and Lbbejiin near 
Ilgllc) ; 3. porphyry containing only feldspar and quartz (Botzen and 
Monte Video). • 

Syciiitc-Porphyry. — -This consists of a basis with enclosed crystals 
of orthoclase, oligoclase, magnesia-mica, and hornblende. It differs, 
therefore, from tue felsitc-porphyry by the absence of quartz. Rose 
places here the rhombic porphyry of Leopold von Buch, the horn- 
stone- and eurite-porphyry of Keilhau and others, the Wildsruff’- 

1) G. Rose considers the feldspathic mineral, which pccurs with, orthoclase in the 
syenite of the Vosges, to be n decomposed oligoclase. Delesse has attributed it to 
andesine. See Annual Report for 1847 and 1848, II, 410. 
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porphyry of Naumann, and the"'H»ica-porphyry of Cotta. The syenitt. 
basis is of various brownish-red, reddish-brown, blackish-grey, and 
greyish-black colours ; and exhibits a line splintery, passing into an 
uneven, fracture. The orthoclase of the syenite-porphyry of Southeyi 
Norway, does not ftossess the otherwise constantly prevailing planes 
(qo^qo). The cmtals, in other respocts, are bounded at the ends 
by + 2 P 00 ; and * he planes 0 P cither* fail entirely, or are 'only 
present as a subordinate f9rm. These^ crystals are, also, Sometimes 
simple, and sometimes in twin-forms f and thejattor arc remarkable, 
in respect tc? their planes of junction i>belng a fade of co P oo. The 
planes of fracture, therefore, in this orthoclase, ^f the section be 
parallel to OP, appear as rhombs of about 116"; or as equilateral 
triangles, if the section pass through oo P and OP;* or, furthermore, 
as symmetrical hexagons, if it pass through the upper and lower 
terminating plg,nes, where several of these are present. The section 
parallel to {oo P oo) appears as a rhomboid of 144°. On account of 
these rhombic and rhomboidjil sections, the rock has received from 
L. von Buch the name ol^ rhombic porphyry(l). ‘The lyiessential 
constituents comprise : garnet, neph«line,.titanite, quartz, magnetite, 
specular-iron, and pyrites* — The whole of the essential constituents 
are not always, present together, m consequence of which a glcat num- 
ber of varieties occur. The syenite-porphyry is less ancient ^han 
syenite which it traverses in veins. 

Cranite. — ^The granite of the Valorsine, described by Saussure, 
Nccker, Lyell, and Fournet, and which occurs in a series ofmcarly 
parallel veins, three feet thick, in gneiss, has been analyzed by De- 
lesse(2). Its constituent minerals consist of quartz, light grey ortho- 
clase, pearl-white or somewhat greenish oligoclase, apparently identical 
with that of protogine, and two kinds of mica (pinchbeck-brown and 
silver-white) which often pass into one another in the same scale or 
folia. The analysis in the mass yielded ; 

NaO, KO, MgO> 


SiO,. 


ALO, 


a'-'a- 


FejOj. CaO. 


Lobs od ignition. Total. 


75‘0O 12-90 


110 


1-26 


934 


0-40 


100 00 


♦ Determined from thd difference. 


In its composition this granite very closely resembles the protogine 
from the summit of Mont Blanc. The latter rock merely contains a 
little more iron and magnesia (3). 

According to Alluaud{4), the granite of the enrirons of Chante- 
loube (Haute Vienne) contains as essential constituents, quartz, ortho- 
clase^ albite, and several kinds of mica, amongst which may be cited, 


(1) See page 491. 

(2) BulL G4ol. [2] VII, 424 ; Arth. Ph. Nat. XIV, 157. 

(3) See Annual Report for 1S47 and 1848, II, 493. * 

(4) Bull. G^ol. [2] VII, 229. 
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Granite, a black, ferrugibous mica, a violet-manganesian mica, and a lithia mica. 
This granite frequently occurs in rounded masses .of from 50 centi- 
metres (19^ inches) to 1 or 2 metres (6*56 feet) in diameter, but the 
coptiguity of the separate masses has interfered with their mutual 
development. Thcr-nuclcus of each consists of a hnnellated feldspar. 
This is surrounded by a fine granular feldspathic substance (euri):e), 
containing irregular fragments of quartz (|- of a cdbic inch in bulk) 
arranged n well-defined concentric zones. > After this occurs a second 
zone of still smalltc.’ particles oV quartz ; and finally, a third and fourth 
zone, in 'which the' quartz grj^ules gradually decrease im-bulk, to the 
size of a pin’s-hea^. ^In the interior of these granite spheroids, and 
enclosed in albitc, the following minerals occur ; apatite mixed with 
garnet, pharmacosiderite, mispickel, common and tantaliferous wol- 
fram, colurnbite, and crystallized and decomposed beryl. The latter 
forms a true kaolin. Damour{l),,who has analyzed this product, 
believes that the cliiliinations/)f the berylla, contnccts that earth with 
the monatomic bases expelled in Vhe^ formation of the feldspar 
kaolins. * 

sycnltcr — ^Bolesso(2) has c'xanjined the bright red sycnite(3) which 
occurs in Egypt. It consists of quartz, oytlipclase, oligoclasc, mica, 
and freqm ntly hoimblcndc. The quartz is transparent and of a grey 
colour, with sometimes a slightly violet or smoky tint, arising from 
the presence of a minute quantity of organic patter. The orthoclase 
is of a bright, lively red, red, or yellowish-red ; and its spec. grav. 
= 2'5(i.H. It is the predominating constituent. On ignition it loses 
only 0*35 per gent ; and by weathering, it assumes occasionally a 
brown colour caused by the prcscAce of a little oxide of manganese. 
The triclinomctric feldspar or oligoclase is white, but sometimes be- 
comes yellowish or even greenish. In some specimens of syenite it is 
even more abundant than the orthoclase. The mica is black, or occa- 
sionally brown and green. It is rich in magnesia and iron, and is 
frequently Associated \\ith horfiblcudc. The minerals present as 
occasional constituents, consist of jiyrites, magnetite, and garnet. 
Del esse has determined according to his method (4) the propor- 
tionate volumes of the ‘true oonstituents.'* He found these to be as 
follows : red orthoclase 43, grey quartz 44, white oligoclase 9, black 
mica 4<. The I’ock exhibited in the mass the following composition ; 

SiO,q. AlgOj. Fe^Og.* CaO. KO, NaO, MgO.t Loss on ignition. TotaL 

70-25 1600 *2-50 1*60 9*00 0-65 10000 

* Containing manganese. t Determined from the loss. 

(1) See page 499. 

(2) Bull. Geol. [2] VII, 484 ; Jameson’s Edinb. New Phil. Journ. L, 260. 

(3) Strictly, a granite, only occasionally containing hornblende, and thus forming a 

transition from the granite into the syenite series. In commerce it bears the name of 
red oriental granite. ^ ^ 

(4) Sec Annual Report for 1847 and 1848, II, 454. 
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This syenite is traversed by diorite-yeins, a phenomenon witnessed syenite, 
also in other localities. Dclesse believes, from this circumstance, 
that the elaboration of hornblende in the rock, is intimately connected 
with the filling up of these veins ; or, that the phenomenon has tajceu 
place, in fact, by metamorphic action, subsequent to the formation of 
tl^e rock itself. • * . 

Felslte-Porph^y. — Delesse(l) has ateo examined the ancient red 
porphyry of Egypt. * Respecting the ^Idspar of this rock,* see p. 492. 
of the present Report. ^In its c6nq)T).siti()n, it mostly agrees with 
oligoclasc. • The spec. grav. of the bgsis of thfl porphyry = 2‘765. 

With acids, only a very feeble effervescence occasioned. In a, in 
the following analyses, decomposition was effected by carbonate of 
soda, and in A, by hydrofluoric acid : 

SiOs- AlgOg. Fe20,^.* CaO. MgO. NaO. KO. Loss on ignition. 

a. 62-17 3,4-91 7 HO .3 28 . — - * — 0-58 

b. — 14-30 ^-00 3-32 5-00 , 4-10 • 2 04 — 

* ContainiiTg a httle mangancstp. ^ 

This poiqihyry contains ^malbcrystols of hornblende, which stand 
out very distinctly from the basis. * Under the microscope, feldspar is 
perceived between lanfellae of these, indicating for both a sipiultaneous 
formation. Besides the ^spccnkir-iron already detected by Cordier 
and G, Ro8e(2), Delcsse assumes the presence of a little ‘mag- 
netic-iron. Quartz is* very rarely present, and when it occurs it is 
in small irregular veins, never in granular masses. Tlic red, antique 
porphyry consists, therefore, almost entirely of a fcldspatliic basis, 
with crystals of one of the feldspar minerals — proj«ibly oligoclase. 

The spec, grav., 2*727 as determined by Brard(3), was found by 
Delesse=2*763. By fusing the porphyry in a glass furnace, the 
spec. grav. decreases to 2-486. The rock has frequently a brecciated 
structure ; but the angular fragments arc only varieties of the por- 
phyry itself. These are sometimes ^juite distinct^ from the basis, and 
at other times pass imperceptibly into it. The resistance of the pre- 
s'ent rock to mechanical destruction,-* compared to that of the Egyp- 
tian rose-coloured syenite* is as 2^ : 1. Tly* analysis of the bright- 
red specimen, employed in determining the spec. grav. yielded : 
silica 64*00 per cent, 4imc 3*5, loss on ignition 0*29, or, 2 per ceirt of 
silica beyond the amount fopnd in the violet-red basis. The latter 
also always contains more quartz. 

A similar porphyry occurs in several parts of the*Vosges, especially 
near Kirschberg, in the Vallec de Massevaux (Haut Rhin), and on the, 
right bank of the Dole. Greenish and brownish-black varieties occur 
at the foot of the Belchen, near Giromagny, Framont, &c. The beau- 

(1) Bull. G6ol. [2] VII, 624 ; Ann. Ch. Phys. [3] XXX, 81. 

(2) Reise nacli dem Ural, I, 561, 564. * 

(3) des Pierres Pr^euses, Part II, 526. 

N N 2 
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tifal porphyry ot Elfdalen is ajso well known to belong to this divi- 
tion. Delesse has examined one of a similar kind from Hennas^ 
which contained small crystals of reddish orthoclase, neenish crystals 
of % triclinometric feldspar, greenish-black hornblende crystals, and 
numerous grains of steel-grey specular-iron. Its spec. grav. = 2’623. 
With .acids it scarcely effervesc«?d. The triclinometfic feldspar exhi- 
bited the characters of oligocSase. The analysis in fhe mass yielded : 

( t ® 

SiOa. AI2O3, FegOg. CaO, ^ Alkalies.* Loss on ignition. Total. 

77-99 15-00 " l-0(f ^ 6-00 ' 0-01 o 100-00 

, ‘I’ Determined from the difference. 

■- C 

Delesse(l) has examined, furthermore, the feldspar-porphyry of Les- 
sines and Quenast, m Belgium. The feldspar of this rock appears in 
delicately striated white, or greenish-white twin-crystals, and belongs 
to oligoclase(2). Exactly the same substances occur im the massive, 
greyish, and dark gi-cen basis, as in » the feldspar, but in different 
proportions. ' The, green colour arises from the presence of a soft, 
hydrated silicate of iron and magnesia, which suffers a considerable 
loss on ignition (from 1-85. to 2-10 per cent), and which is readily 
attacked by, acids. Delesse looks upon this as a pseudomorphous 
, chlorite. The basis also frequently contains quartz, but that 
substance is not always present. Occasionally, a few small scales of 
green hornblende likewise occur in it, as well' as carbonate of lime, 
siderose, pyrites, epidote,^,and other minerals. The pjjrphyry of 
Lessines suffers on ignition a loss of 5-41 per cent, which can only be 
ascribed to the' .presence of the above carbonates. For the mean 
composition of the basis, a dark green specimen from Lessines was 
analyzed in which disseminated chlorite occurred. This contained: 

SiOj. AljO.,, Fc^Oj,. CaO. MgO, KO, NaO.* HO, CO,. Total. 

57*60 25-00 ^ 3-73 9 92 4*25 lOO-Oft 

* Determined from ilie difference. 

Diabase and Dioritev — Lory(S) has subjected some speeimens of 
the so-called diabase and diorito from Oisans, to a chemical investiga- . 
tion,. These rocks consist essentially of hornblende and a.tnclino-t 
metric feldspar. The latter is certainly not albite ; but it may belong . 
very possibly to andesite, as that mineral has been remarked b^" 
Delesse in the diorite of Faymont in the Vosgc8(4). 

1. Diabase from the Chalanges d^Allemont (Oisans). This forms* 
veins which bdong to the oldest in the locality, and which consifst -of 


(1) Ann. Min. [4] XVIII, 103 ; Bull. G60I. [2] VII, 310 } Instit. 1850, 291 

(2) See page 492. 

(3) Bull. G4oL [2] VII, 540.** 

(4) See Annual Report for 1849, 527, 563. 
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very dark, brilliant, and strongly lamellated crystals of hornblende, niaiMua 
frequently as^ciated in so regular a manner with the feldspar as to 
produee a true graphic diabase. The feldspar occurs in small, milk- 
yrhite, and scarcely translucent crystals, the lustre of which is pea»ly, 
inclining to greasy(l). It is almost ulways accolnpanied by cpidote, 
often indeed intimately mixed up«with that mineral. This^latter 
is vitreous, transparent, and of a palS yellowish-green colour^2). 

2. ^Diabase with cryslalliftd prehnitc.^om Bourg d’Oi^hns. This 
scarcely differs from the fo;,'egoiug variety^ but*is characterized by the 
presence of^prehnite. Concerning its hornblende and feldspar, see 
pp. 487 and 493. 3. Schistpse diorite. This eemsists also of ande- 

site and hornblende. It is very abundant amongst the rocks of the 
Bourg d’Oisaiis district. 4. Granitic diorite. This variety occurs 
abundantly in the pebbles of the Drac and the Romancche, and in 
the tributaries of these streams. • It possesses the same composition 
as the above, • • * 

Deles se (3) remarks, in ^addition to these observatiosis, that the 
feldspar in diorite is rarely albitQ(4) bpt a species poores in silica, 
occasionally, perhaps referaolc to cjiigoclage, but principally ,to ande- 
site, In some dioritee as in that of Pont Jean, in the Vosges, the 
feldspar is even labradorite. In, the variety from Corsica (with 48’62 
per cent of silic|i) it consilts of*anortite. Dolesse believes, hovTCver, 
that in these kinds of«rock, the feldspathic minerals pass into one 
another, even in very limited areas, as cxcmjditicd by the euphotide 
of the Alps. In this latter, within the samc*group of rocks, the silica 
oscillates between 43 and CO per cent. • 

Dlabase-Porpbyry* — A diabase-porphyry, similar fo that from Bii- 
beland, occurs, according to P. A. llomcr(5), in the Ilut-valley, near 
Clausthal, in the Hartz. The included crystals consist of labra- 
dorite (6). 

varioiiie.>—DeIesse(7) has submitted the varioHte of the Durance 
to a chemical examination. This rock wa8»rcghx’dcd by Cordier, 
Beaumont, and Scipio Gras as a variety of euphotide, in which the 
crystalline structure is not developed. The alrtiost perfectly globular 
masses enclosed in its ba^is, vary in holoui ’from greenish-white to 
gj’eyish-green, and often assume a violet colour in their interior. •By 
..conversion into kaolin, they become brownish or white. In respect to 
size, they are sometimes in microscopic masses, but commonly 5:om 

A (1). See page 493. (2) Sec page 448. 

■ (3) Bull. Geol. [2] VII, 646. _ 

. A (4) Hornblende, albite and quartz are enumerated as essential consIBents of diorite. 
s .''Neumann’s Geognosie, I, 519. 

(5) Jahrb. Miner. I860, 683. 

. . ; (6) Sec page 494. , 

• ^ (7) Ann. Min. [4] XVII, 116 ; Bull. G^ol. [2] VII, 427 ; Arch. Pb.Nat. XV, 64; 

; ‘ 1850, 185; Compt. Rend. XXX, 741. 
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to -f- inch in diameter^ and some even exceed 2 inches. In general, * 
however, their outline is scarcely defined, but passes imperceptibly into 
the basis, although occasionally it is quite distinct, especially when the 
granules are of a certain size and in this case they can be separated 
from the substance'-of the roch. These globular masses sometimes 
occur singly, but at other time^ in such numbers that the basis it^lf 
is formed almost entirely of them. Their structure is, in general, 
simply radiated, the radii pas|i 0 g from the Jsentre of the globule ; but 
often, alqo, radiated and concentric, in whiph case a violet-red or grey 
nucleus is commonly surrounded by a whitish layer, anfi this by a 
dark green one. ,-Qccasionally, also, several additional concentric 
layers arc present in the same nodqlc. In some again, the structure 
is reticulated, the radio-concentric concretions consisting of a quantity 
of extremely fine crystalline lamellic, irregularly combined with one 
another. TJie basis is commonly .of a uniform greepish, or dark 
green colour, although sometimes veined. Ite also assumes occa- 
sionally a reticulated structure, owing to, the presence of a numbj^igjcjf 
microscopip lamella? of feldspjar which cross each other in al^M^pj. 
tions. i^clesse selected for analysis some apparently hom(!|ffi||| 0 iit^ 
nodules from a varioUtc of the neighbourhood of Brian 9 onl 9^^^0 
contained small cavities in the interior, caused by the contra^loh of 
the mass. Under the magnifying glass, ^veral microscopic .i^eins of 
calc-spar, and some specks of magnetic iron, were perceived. The 
colour of tlu' nodules was a uniform greenish-grey, and in thin 
splintefs they were transiiarent. When broken, neither cleavage nor 
crystalline structure was perceptible, but the fracture was that of a 
fcldstone or granular fcldspathic mass, with a somewhat greasy lustre. 
Their spec. griiv. = 3'923, which is higher than that of any known 
feldspar. Their composition was as follows : 

Loss on 

SiOj. AL.O;,. Fc.Oj. Cijflj. TaO. MgO. NaO. KO. ignition. Total. 

5612 1710' 7-79 ' 0-51 trace 87 4 3 11 3 72 0-24 1-93 99 86 

Notwithstanding their large amount of sesquioxide of iron and 
magnesia, and their feeble prUiiortion of Alumina as compared to the- 
silica, Delcssc believes that these nodules may have been derived 
from one of the feldspathic minerals, and most probably — on account 
of the predominating amount of sodti^ — from a triclinomctric feld- 
spar. In their amount of silica, they resemble the feldspar . of the 
euphotide of Od^n ; strictly, however, they form more a feldsjpaihic 
mass than a distinct mineral. Their composition is besides nCFet 
constant ; for, in the same nodule, the white or light green particles 
closely approach the composition of a feldspar, whilst those of a violet . 
or grey colour, ‘comprising the particles richer in iron, differ from 
this more or less considerably. 

The variolite of the Durance contains serpentine moreover, and 
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Elie de Beaumont has even observed its transition into a welhcha- 
racterized mass of that substance. Its accidental constituents corn- 
prise : pyrites ‘and sometimes a little magnetic iron, with pistachio- 
green or greenish-yellow epidotc, quartz, chlorite, and calc-spqj, in 
strings or narrow veins. The calc-^par also sometimes forms amyg- 
(^alites. These minerals are of later.origin than the nodules in the 
variolitc, for frel^uently broken and rc-mnited nodules are met with, 
in which the cracks liava* been filled up with the above-siamed sub- 
stances. • , , 

For ther determination* of the mcan^ composition of this variolitc, 
Delesse selected a specimen which consisted almost entirely of the 
before-mentioned little globhlar masses or nodules. Its spec. grav.= 
3*896, or somewhat less than the* nodules themselves, a fact indicating 
that the basis had remained, in part, in an amorphous condition. This 
variolite is even more diflScultly fusible than gratiite, being only ren- 
dered pasty t)y the Jicat of a glass-fuiijiace. By complete fusion, it 
forms a bottle-green glass containing numerous bubbles. The spec, 
grav. of this glass only amounts to 3*288. The 8])ecimen examined 
lost 2*03 per cent when stmply ignithd by the spirit-laihj ) ; and the 
difference of 3*35 pe^ ctjpt between this’aud the actual loss obtained 
in the analysis, corresponds vfery nearly to the carbonic* acid of the 
carbonates in admixture.* The* analysis yielded : . 

• Loss on 

SiOj. AlgO;). CrjOj. FeO. MnO. CaO. MgO. NaO. KO. ignition. Total. 

62-79 11*76 trace 11-07 trace 5-90 9 01**' 3-07 1 16 4-38* 99-14 

The amount of silica, consequently, in the nntirc,iTiass of the vario- 
lite, is sensibly lotvisr than in the nodules ; but, as before rcmai'ked, the 
composition of the latter is by no means- constant. The entire mass 
differs also in containing a larger quantity of magnesia and sesqui- 
oxide of iron. 

Gueymard(l) has published tl\c results of ^n examination of the 
variolite of the Drac, a rock which occurs in'many parts of the depart- 
ments of the Hautes Alpcs, and the Isferc. This rock sometimes presents 
a uniforth composition, but constitutes at qthcr times, true variolites 
and amygdaloids. The basis is more or less of a dark green colour, 
,^nd contains, every here and there, imbedded globular masses df the 
' size of a pea. These, which are easily separable from the rock, con- 
sist of quairtz, calc-spar, epidote, chlorite, serpentine, siderose, and 
y green-earth or earthy augite. Specular-iron is als» seen in filaments 
or scales. Towards the surface, the amygdaloidal cavities are empty, 
and the rock resembles a cavernous or slaggy lava. Gueymard con- 
siders these variolites to be eruptive rocks which have risen in a semi- 
fluid stated and spread themselves for some distance over the Jura 


Variolite. 


(1) Ann. Min. [4] XVIII, 41. 
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Yarioiite. beds. At tbe pdints of contact with these latter, the variolites lose 
in part their usual character, and become highly ferruginous ; consist- 
ing, in fact, almost entirely of silica and Sbsquioxidc of iron. Nume- 
rous analyses performed by Gueymard on the limestones, showed 
tha^ these were converted into dqlomite at the points of junction ; and 
had become crumbling and frial^le in the interior when lying near to, 
or under the variolite. In these occur separately-ifnbedded massis 
of fahl-ore,r. malachite, galena, blende, andAbouVnonite, but only in 
the altered rocks never in thd vtriolite itself, nor even in the adja- 
cent gradites. Occasionally, though rarely, the variolites contain 
purple copper, and more frequently, iron-pyrites. 

Gueymard selected for analysis, a specimen of variolite containing 
the fewest amygdalites. This was treated with acetic acid. Besides 
the lime, only a small quantity of magnesia passed into the solution. 
Just the same reaction took place by treatment with diluted nitric 
or hydrochloric acid. ' The residue or portion nqt taken up by the 
acetic acid, was attacked by conceiltntted hydrochloric acid at 100°. 
This dissolved the whole of the iron, a part' of the alumina, and almost 
all the magdesia ; and the residue qphtaindd gelatinous silica. Guey- 
mard foutid 7*33 per cent Of residue in a slaggy variolite from the 
Chapeau”-; and 14’34 per cent in a variolite from Avan 9 on. The 
iron i^ present as protoxide and sesquibride, the latter condition being 
due perhaps to the action of the atmosphere, ^he residue was treated 
with caustic potassa or soda. For the determination of the alkalies, 
decomposition was effected by means of carbonate of baryta. The 
variolites lose no water at 100°. 

1. Variolite from the “ Chapeau” : Gpeciracn occurring in the inside 
of a block, with amygdalites of carbonate of lime. Acetic acid dis- 
solved out 16*34 per cent of CaO, COj and 0*41 per cent of MgO, 
GOj. 3. A second specimen from the “ Chapeau” ; slaglike, the 
amygdalites destroyed. The greater part of tbe iron at the surface 
present as sesquioxide. ^Acetic acid dissolved out 8*91 per cent of 
CaO, COg, and 0*56 per cent of MgO, COg. 3. Variolite from Avan- 
9 on near Gap (Ilautes Afpes) ; m’ore or less variolitic. Homogeneous 
masses however occur, and jthc specimen analyzed was of that kind. 
Acetic acid extracted 3*55 per cent of CaO, COg;,^ which was deducted' 
froin the analysis. 4. Spilite from Champs, near Vizille (Isbre) : 
blueish-grey basis with various amygdalites. Acetic acid dissolved 
out 6*376 of CaO, COg with traces of MgO, COg. 6. Spilite from « 
Valbonuais (Isbre)': greyish-violet with green specks and amygdalites 
of calcareous-spar. Acetic acid extracted 8*05 per cent of C{iO, COg 
with traces of MgO, COg. 6. Variolite from La Gardette, near £k>urg' 
d^Oisans : iron-grey, with calcareous amygdalites. 13*4 per cent of 
CaOjCOg with a- little MgO, COg was extracted by acetic acid.- 
7. Rock from the conjun 9 tion of the variolite with the limestone, at ' 
the “ Chapeau,” Valine des Dracs, Hautes Alpes. 8. Variolite from 
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Tour du Dourmantj near Pr^jus : slaggy ; the amygdalites destroyed. 
9. Variolite from- Senonges in the Vosges. 10. Melaphyre from 
.Hcmilla in the Ty^ol (augite-porphyry), containing 7* 15 per cent of 
CaO, COg. 11. Itock from the extinct volcano of Beaulieu, ncar^Aix 
in Provence : impure dark green ojr yellowish*; structure foliated. 
Occurring with other lavas, and referred by Gueymard to*olivine. 

It is to be undferstood that the following analyses only comprise the 
residues left after treatment with acetic acid. Tha||||analyses show, 
that the variolites present to us a* nifkture pf diff^?it sUicates, in 
part extremely complicafed, and admitting indeed of*o general 
formulae. The comparatively low amount of silica is worthy of i-emark. 
None of the variolites arc aiftritic. * * 
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HO in ch.comb. 
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* Sesquioxide. t Determined ag “dilferenct*,” iiiclndintj loss. t Idem. 

^ Dobs 1 6 per cent. Ii Inciuding loss. ^ Seaquioxide. ** LobS 1 00 per cent. 

Kersautone (Micaceeus Diorite). — The l^ench geologists designate 
by the name of Kersantone, a kind of micaceous diorite whi^ occurs 
at the roadstead of Brest, forming thick veins or dykt's in the granite 
and oldest slate rocks of that locality. It has been employed in the 
construction of most of the churches in Brittany; and is sup- 
posed to consist essentially of hornblende and mica, often mixed 
mth a little feldspar and calcareous-spar(l). Del esse has now 
made aU examination of this rock, a^id also of a gimilar variety, which 
he calls kersantite, from the Vosges{2). 

1. Kersantite from Wiscmbach in*thc Vosges. This variety forms, 
at Wisembach, an irregular vein in g];anitic gneiss. Xk^onsists prin- 
cipally of about 70 per cent of oligoclase and 30 per cent of mica, 
but hornblende is also occasionally present. It is almost always of 
a highly crystalline chai'acter. In a vein, coarsely crystalline but in 
other respects ideutical with the substance of the surrounding rock, 
Pelesse made out the following minerals : oligoclase of a whitish or 
greenish-white colour, becoming reddish or almost garnet-red by 
''decompoaition, see p. 492 ; quai-tz, small in quantity and not easily 


♦ y • 

^ , (1) See Bivi^re in Bull. G6ol. [2] I, 528 ; Dufrenoy in Expl. de la Carte G^l. de 
France, 1, 1841> 198; Nauniann's Geogiiosie, I, 580. • 

(2) Bull. G6ol. [2] Vll, 704. 


Varlolitt. ' 
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KerMo. detected; brovt'nish'black mica (ferro-magnesian), rare, but more 
(MiiL abundant in tbe rock ; and dark or bright green fibrous bornblende. 
dwrlte) certain gneiss-bkc patches, reddish-brown garnet also occurred. 

* Thu occasional constituents comprise pyrites, copper-pyrites, galena, 
and magnetic pyrites. This variety of kersantite exhibits also, at 
times, amygdaloidal cavities, fopr inches and less in diameter, filled 
with quartz, chlorite, cpidote, and calc-spar, succeeding each other 
with tolci'dhlc regularity from the outside te th? inside, in the order 
here enumerated., Veips likceusJ occur m^it of granular pegmatite, 
composed OT quartzj orthocfci|c, black tourmaline, silver-white mica, 
and brownish-black mica. By ignition it loses 1‘93 per cent. The 
loss is due principalfy*to water, organic idattcr, and carbonic acid. 

2. Kersantite fnun Saiute-Maric au\ Mines. This variety forms a 
vein 111 a syenitic granite. It d-lTcrs from the above by its structure, 
which IS scaifcly cfystallinc, and wjiich sonictuncs is met with even 
more or less com|)act? Loss^on ignition, 1‘70 per cent. 

3. K<‘rsantone fioin Brest. This is very similar Hk the preceding. 
It fiequentl^ jiossfsses a granitic structure with the before-mentioned 
whitish or greenish- white foRlspar as its prevailing constituent. 
Commonly, however, the fcltls])ar is compact aiid of a unifgrm green 
or grey colour, appealing alrc<idy to Inive suffered a certain alteration. 
It belongs to a triclinometiic species, and* exhibits the well-known 
twin stiisB. The mica, a ferro-magnesian variety, is of a pinchbeck- 
brown, brownish-bLiek, or puie black colour. Neither hornblende 
nor piiute were deteeted*»by Delessc, though these minerals have 
been stated to occur in the rock by several geologists. A dark green 
carbonate of iron h.iving some slight resemblance to hornblende, 
occurs in it how ever, together with white or palc-rcd calcareous-spar, 
the latter filling up the initistuvs of the feldspar, and also forming 
stiings and veins. Tin keis.nitoiie, lurthermorc, sometimes con- 
tains very legukir and even round cavities, in which amygdalites have 
formed. These, which, are ca/lly scpaiable from the rock, are 
coated with very thin stales of mica, placed parallel to the surface 
of the amygdalitc. Iroii-pyritcs also occurs in the mass of the ker- 
santone, but more especially uiygnetic-pyrifes, the presence of which 
may almost ahvajs be considered characteristic, of these rocks. The 
other included minerals coiiqirisc magnetic-iron in microscopic grains ; 
quartz (rarely present) ; and cpidotc in httlc veins of irregular thick- 
ness. Tbe quart/, also, like the calc-spar, fills up the interstices of 
the feldspar crystals, w'hich are sharply moulded in it; and it like- 
w isc occurs in the amygdalites. Besides the above, and especially in 
the cavities, a green, hydrated silicate of iron and magnesia {ch}orit6 
ferrvgimvux) is met with. The loss on ignition, principally due to 
caibomc acid, amounted to 4*49 per cent in a granitic kersantone 
with blown mica, green sjiderosc, and white calc- spar from Daoulas; 
to 6*75 per cent in a greyish- green kersantone with large folia of 



piuclibeck-brown mica, also from Daoulas, and whicb is employed as 
a building stone ; and to 7*41 per cent in a greyish and light green 
granular ^ersantonc with globular amygdalites of calc-spar and 

ployed at Brest for building purposes, and whicli effervesced strongly 
i^p acids — showed the following composition : 

SiOi- AiPa. ltf g O> KO. NaO* CiPa f CaO. CO„ IIO. Total. 

52'80 35‘05 * ti&es 5‘40 « 0 75 100 

* Determfned as “ difference the FeO aiuonnfbd to aboiA 7 per cent, 
t Coutamed in the mica. * 

• • • 

Serpentine. — Delesse has jtlso examined the scrjieutiuc of the 
Vosges(l). This contains tlie following niiiicrals,* ])aitly disseriimati d 
through it, and partly m small veins- garii *^2) ehromic-iiou, maj.:,- 
netic-iron, pyrites, diallage, andchloiite. Tin clironiic-iron is often 
enclosed in the substance of j;he gariK^, sometimes irregularly scat- 
tered through it, and soruetnnes m concentiie /ones, either luar the 
surface, or towards the c^itrc .of Ihj* mass. The*iroii-yjriks is also 
principally met with in the gai^et luyips, but is rathe r^rarc. The 
diallage IS occasioiialiy diss('Tninat( d thumgh the body of the roch(3), 
but occuis more gcueiallj \\i large masses^ oi iiuinnrg into veins, 
which at their borders, pass giadually into the serpcntirtc, and 
which consist of vartously coloured and inteirm\id vaiictics, in the 
manner of the diallage and smaragdite of tlic (Hiphotulc of Corsica. 
The chlorite occurs in ^ mall veins, and in'^he inside ot the garnet ; in 
the latter case, ihanifestly a pscudomorplious» product derived 
from that mineral(l). 11 we take the ar«d)sis* of the specimeu 
from Narul as our basis, 100 parts of gaiiu't lose in tins tians- 
formatiori, 8*33 of silica, 5*06 of alumina, 3*89 of scsquioxide of 
iron, and 2%39 of lime; and make up their normal w(*ight by the gam 
of 8‘76 of magnesia, 8’63 of water, 1 39 of })ioto\ide of manganese, 
and 1*14 of scsquioxide of ehromiiun. AecwiduTg to sonTc exjierimcnts 
by 6. Bischof(5), a solution of bicarbonate of magiusia is decomposed 
by freslily-precipitatcd •plicate of lime, (wen iti the into carbonate 
of lime and silicate of magnesia; on tlfe aullu^rity of w liTc^hc has sought 
to explain the psemlomorphous formation ot chloiite fimu ganu^, by 
the action of w^atcr containing eaiboiiate of magni siti in solution. This 
is jiresumed to infiltrate tliiough the serpentine, and decompose the 
silicate of lime in tin garnet. Delesse bchcves^that the traiisfoima- 
tion of garnet into cl'lonte — seen in all the serpentines of the .Vosges — 


« (1) Ann. Min. [4] XVIII, 309 ; Zeitbcliiift dei Deutschen Ccolog. Cpsellsdi. 11,427 , 
Froriep's Berichte ub. d Fortbclinttc d. Nat ii. Hedk 1851, 294. 

(2) See page 490. (3) Sec page 180 

(4) See page 508. • 

(5) G. Bisckof's Lchibuch dei Cheni und Piivb Gcologie II, 189 
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Serpen- has taken place in this manner. Besides the above, numerous veins 
“"*• occur in these serpentines, containing asbestiform chrysotile(l), noble 
serpentine, carbonate of lime, dolomite, and here and there, also, 
nemj,lite and brucite. The carbonate of lime contains from a few 
thousandths to I’lB and 1*67 .per cent of mechanically included 
water. Finally, sj)ecular-iron i^ likewise sparingly present ; and ip 
certain “places, granite masses*are imbedded in the serpentine. 

The coloi^s of the rock arc very numerous, but green or chestnut- 
brown predominate ; an 4 theseVartous tints intermix with one another 
in more of*lcss regular divhipns, so that a reticulated Appearance 
often results. As the greenish-black and the chestnut-brown ser- , 
pentincs possess nearly the same composition, the different colours 5 
px'obably axisc from the degi-ec of oxydation of the iron, and from ' 
infiltrated matters which have cxitered along the fissures and vein- 
walls. But these infiltrations have ,not px’oduccd, as at, the surfac^ 
any red colox’ation in 'the lower ])ax*t of the rock )• but rather a darky 
greeix tint, indicating a process of reduction. Tlie loss on ignition, 
consisting of 'watet, some orgaixic substances, and at times a little 

cai’bonic acid arising from carbohatewof lime, amounted to : 

♦ « 

In the serpentine of the Col do Pei tins, commune of Liescy , . . . 10*70 

In a green serpentine, inclining to clicbtnut -brown, with many disseminated 
garnet^, from the Crottc des Fioinagcs at Thofy . • 10*10 ^ 


In serpentine from (^ujut .......... 9*42 

In brownish-red serpentine, with green particles and leaves of diallage, from 
Tendon 8*49 


The blacklsli-grccn basis (spec. grav. = 2*749) of the serpentine of 
the Col dc rertiut^jickled on analysis the following composition : silica 
40*83 pci; ccMit, alumina 0*92, sesquioxide of chromium 0*08, protoxide 
of iron 7*39, protoxide of mangauose traces, lime 1*50, magnesia (as 
difference) 37*98, loss on ignition 10*70. The mass was attacked by 
hydrochloric acid, with separatum of granular silica ; but complete 
decomposition did not take place, 4 \s only 0*75 per cent of lime was 
dissolved. Tlie i'csiduc in'ay be considered to consist of garnet. The 
chcstnut-bx’own serpexitixieof Goujot yielded : silica 43‘26 percent, 
alumixx!v(coxitaj,v;ng sesquioxide ^f chromiuni. and sesquioxide of man- 
ganese) 1’51, 'protoxide of fron 7*11, lime 0*80, magnesia (as dif- 
ference)' 38*90, loss on ignition 9*43. 

Ncpiieiinc-iioicritc. — Hcidepriem(2) .has examined the nephe- 
line-dolex*ite of the Lbbau Bocks, first described by Gumprecht(3). 
In its structure it .vax*ies from fine to coarse granular, and in the 
latter case, its essential constituents, nephcline and augitc, may be 
distinctly recognized. ^Magnetic iron, olivine, and apatite, are subor- . 
diuate ingx’edients. The powdex'cd x’oek, levigated and then dried at 

(1) See page 508. 

(2) J. Pr. Cliein, L, 500; Zoitschrift d. Deutschen Geolog. Gesellsch. II, 139. 

(3) Pogg. Ann. XLII, 174. 
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100^^ was treated with hot nitric acid, which dissolved the nephelinc, 
olivine, and apatite completely, but only a slight amount of augite and 
magnetic iron (A). [A special examination of diopside, showed that 
the portion (11 *23 per cent) decomposed by hot hydrochloric i^cid, 
contained very nearly the same relative proportions of the separate 
constituents, as the undccomposed portion j and it is llcidGpriem's 
belief, that in tHt; analysis of com])Ouiu> rocks ue may always Ussumc 
thip to hold good*for«the augilic substances presenl^ in them]. 
The portion of the powdered dol^rl^e iusoj^blc in nitric acid, was 
treated with concentrated liydrochlorie ^(^d ; this^efleeted ttie solution 
of the magnetic iron, and the basic portion^ of the decomposed 
augite (B). The free silica removed from tf\e residue liy carbonate 
of soda, and the remaining augite fused uith the same reagent (C). 
The amounts of water and chlorine w(‘rc determined directly. The 
presence of fluorine was proved ^ualitativ(‘b . bulf tlie amount of this 
substance present the rock, was caleniated ir(?m G. Rose’s formula 
for apatite. (D) is the coinpcTsitiou of the rock as a whole, deduced 
from these analyses; Imt a*speeml analj^is (K), in*ulncli decomposi- 
tion was effected by means of hydiwfladrie acid, >mis also undertaken for 
the same purpose. 11 ci^e])riem delcrihined, furtlu ruiorc, the com- 
position of the nc])helnie of thl^ rock(l). • 
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*■ Deduced from the first analysis. The same applies also to the amount of chlorine. 


So far as it could be done, tin* relative proportions of the mine- 
rals present in this ncphclirie rock, were also determined. Viewed in 
this light, the rock consists of 45'38 ])er cent of augite, 32'Cl of 
nephelinc, 4*00 of magnetic iron, 3*91 of ap^itit^, 3* 12 water, and 
1*33 of rutile. The remaining 9*35 per cent belong partly to the 
olivine substance, soluble in nitric acid, and jvirtly to another augitic 
portion of the rock, also (?ecomj)osabli5 by nitric acid,"^i,“4 which does 
not admit of a mo^e definite determination. Ilcidepiiem leaves 
it undecided as to which of these constituents the water found in 
the rock belongs. ’ 

Tracliyte. — Ebelmen(2) has analyzed, at the rejjucst of Ch. Mar- 
tins, an eruptive rock (A) from the coal formation of Commentry 
(Allier). The bituminous coal has been converted in the vicinity of 
this trachyte, into prismatic coke, the prisms of which are placed at 


(1) Seepage 490. 

(2) Conipt. Rend. XXXI, 656 ; Instit. 1850, 354. 
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Trachyte, right angles to tiic surfacc of the rock. The trachyte is white and 
granular, and forms in water a ])aste which, after drying, becomes 
extremely hard. Martins has compared it with the domite of the 
PuyT/ic-Dome, according to J. Girardin’s analysis of the latter (B) : 
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Aium.Rock. — P. Pridau(l) 'has examined an alum-rock, origi- 
nating; in® his o])inion, ‘from the action of solfataras and siliceous 
s])rmgs on the Glcichenbcrg tr&chytcs of Styria, and apparently form- 
ing veins or beds fn® these. It posses iCs a light yellowish-grey 
colour; and many varieties resemble ])orcelain or semi-opal. It is 
biittle, and harder than feldspar. The spec. grav. of a compact 
variety equalled 2‘.‘i71 at 23” C. Sc])aratc, sharp-edged portions, 
with tlu'ir interstice i tilled up -with amorpho^is silfca, may be 
perceived, even on apparently homogeneous surfaces. The sub- 
stance, dried In the air, gave the follow ing’composition : 

SiO,. 1 so,. JFo,(),.| A1.,0,. ICaO. IMgO.I KO.*| ITO. IKO.SiO^.lMgO.SOi.lMg Cl.] Total. 
.50-7il|l0-r)0.->ll-i.'ib|l9-()()3|o-5.'>8,O-l<)7;.3 'J74|7-2:u| 0 307 I 0 088 ' ] 0-0.33 |l00-007 

Fridau believes, that, in another pooit of view, this alum-rock jpn- 
sists of: salts soluble in water 0’4f28 ])er cent, alum-stone 
37‘758, silica and siliea-eoinpounds 51-*590, and water 7’231. 

A clayey rock, occurring in the vicinity of the above, was ^i ||aposed 
as follows : 

SiOj. Fe.O,. Atp. MgO,.^ CaO. HO. Total. 

89-302. 1-831 3-110 O-fi? 0-137 2-319 99 829 

liAvas. — lfamour(2) htis analvzcd several volcanic rocks from Ice- 
land. 1. A massive, sponge-like, and slaggy lava from the foot of 
Jlecla(3). pins, which formed .jj.art of a lava cuiTeut of 1815, is 
still very thick and massive at some distance from the point of erup- 
tion. In places there occurs in it a white, glassy, feldspathic sub- 
stance, easily attacked by, acids,, and possesring all the characters of 
anorthite. T^ie lava itself scratches glass strongly, and attracts the 
maghctic needle. Its spec. grav. at 18° = 2'833. On ignition it 
does not lose more than 0-07 per cent, rlt contains 33"25 percent 
of matters soluble in acids(a), and 61*92 per cent of insoluble sub- 
stanccs(A). 2. Trap from the Eskifjord. A massive black rock, as 
easily cleavable as clay- slate. It scratches glass, and is attracted 
by the magnet. Spec. grav. at 14° =2*638. On ignition, it yields 


(1) Ann. Ch. Pharni. LXXVl, 106. 

(2) Bull. O^'ol. [2] VII, 83. • 

(3) Already analyzed by Genth, see Annual Report for 1847 and 1848, II, 497. 
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water. The portion soluble in acids (a) =>25*39 per* cent, and tlic lovus. 
insoluble portion {ti), 74*13 

SiOj TiO^. AloOi CaO MgO. NaO. KO. 110. Total. 

52 

In regard to the followjiig minerals, also analyzed by Dam our — 

"viz.’: Anorthite from the Thjorsa lava j^d^^nth^s Thjorsaiiije(l)] ; labra- 
dorile from, a decompose(> basalt at Bc»;ufjofd ; ^and albit» from a 
phonolitc at the Ijaugaliall in the neiglAourhootl of tht; (jlrcat (h^yscr. 

— See pp. 494 and 491. • ♦ # 

Pumice — Ehrciiberg(2) has "examined tlic white earthy substance 
which occurs in a hill between Ihiteoli and ]Na|)les*(co//i.s’ leucoffteus)^ 
and wliich, when mixed with sj)elt, was eaten by tlic^ llojuuns as a kind 
of thick broth (allieaj- It consists of a inixtu. tf of j>umice-dust with 
phytolitharia and tlfe shells oi polygastrica ; all belonging to well- 
known fresh-water. • , • 

According to Ehrenbcfg, a distinction is to be made lx4wccn the 
different kinds of pumice. (Vrtain glassy and froth-like r(Jl*k- matters 
for instance, resernbliilg brclinary pumice in exlernal e}iai*acters, and 
which have hitherto beep calked pnmiec by all obscjrvcrs, contain 
organic remains in a scnu-fnsccl condition, or more or less altered by 
fire; whilst other vari(*ties, associated with obsidian, exhibit none of 
these organisms. The latter occur in vast yiasses in the Idjiari Isles; 
whilst certain pnmicc-roeks of the Eifel, the Kammerbiihl, the\olcano 
of Maipu near St. Jago in Chili, &c., belong to tljf; former group. 
Ehrcnberg would scjiaratc tlnvsc entirely fiom common pmnicc', 
under the name of volcanic froth-stones, lie docs not look njxin the 
organic matters as subsequent additions to the rock, l)ut considers 
these froth-stones to have been originally mixed with tertiary organic 
substances and to liave been ejected^in a ])ulvcrized or dust-likc con- 
dition. It is however, true, that organic mafters from nudeorie dust, 

&c., might occur at the surface of the.^ rocks — but only at tlui surfacxi : 
as the pores would soon^get tilled ly) ; and*siieh oi;*'anic particles 
even by the aid of the moistur(‘, in the roA, would no.\ be able to 
penetrate, at the utniost, more than lialf an inch into the substifQce 
of the pumice. • 

Volcanic asIich. — Ebrcnberg(3) has also investigat(;d the fresh 
ashes ejected from Vesuvius on the 9th of February, IHSO, These 
are black, and in small grains, like tolerably fine gunpowder. Tin; 
microscope shows no fused globules, but broken, irregular particles. 

(1) Annual Report for 1817 and 1848, II, 407. 

(2) Berl. Acad. Ber. 18.50, ;551 ; Instil. 1851, 167. 

(5) Berl. Acad. Ber. 1850, 78 ; Arch. Ph. Nat. XV^70 ; Instit. 1850, 255 ; sec page 
530. 
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Volcanic The finest of these arc glassy and transparent, but not ’crystalline. 
* tohe*. A.mong8t them^ a few separate hairs and fibres of plants arc scattered. 

One part of the ashes is singly-refracting and colourless ; another, 
pa^, doubly-refracting and vividly coloured. The first has evidently 
originated in the interior of the crater, but the latter may have been 
derived 'from various kinds of rock. -The vegetable matters may have 
proceeded from ordinary atmospheric dust, or from the surface of the 
surrounding rocks, or from ancient peat mc-sses. A few particles are 
.micaceous. IJfot any of the organic substance^ are marine. 

According to an analysis, c performed in Ihe laboratory <yf II. Rose, 
the dust from these ashes yields magnetic iron to the loadstone, and 
contains silica and the protoxide and sefequioxide of iron as predomi- 
nating ingredients, together with lime, magnesia, and alumina. The 
dust is evidently of an augitic nature. Phosphoric acid, also, was 
detected in it. < , 

stratified itoc'ks. ico, — H. Schlagintwcit(l) has carried out 
an interesting scries of observations on the structure of glacier ice, 
and on that' of ice in general ; as well as* on the connection of this 
structure With the movement of glaciers, and on the other phenomena 
appertaining to the subject. ' For particular?, however, we must refer 
to the orighial publication. 

Dofvuiite. — R. Wildcnstein(2) has analyzed a dolomite from the 
Muschclkalk beds near Saarbriicken. It consisted of : 

CaO, COjj. MgO, COo. FeO, COj. Clay and quartz. KO. Total. 

54-47 41 C2 1-88 1-88 . trace 99’85 

< 

C. Karstcn(3J has analyzed an asphalt rock, or dolomite containing 
asphaltum, from the Island of IJrazza, and from several other locali- 
ties in Dalmatia. This rock forms a stratum 12 feet thick, in the 
Upper Jurassic beds. The specimens from Brazza are brown, and 
slightly shining on the fresh fracture. They exhibit, also, a great 
number of Small ])oi*es and cavities, part of which are lined with deli- 
cate rhombohedral crystals, whilst others arc filled with pure asphaltum. 
The analysis yielded : asphaltum (asphaltene and petrolene) 7*12 per 
cent, carboryate of protoxide of iron 1*10, besides the chlorides of 
sodium and potassium. ‘ 

G. LeubcC4) has analyzed a great number of dolomites. For the 
localities and composition of these, see Table F. 

■ Hllllpore-Llmestones. — Damour(6) has examined several milli- 
pore-limestoncs of modem origin, employed in France as an hydrau- 
lic cement, and forming important deposits in various localities. 

. (1) Untersuchungen iiber die Pbysikalische Geographie der Alpen: Pogg. Ann. 

LXXX, 177 (in abstr.) 

(2) J. Pr. Cbem. XLIX, 154.<. (3) Jabrb. Miner. 1830, 60. . 

(4) Jabrb. Pharm. XX, 139. (5) BuU. G^l. [2] VII, 675. 
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ANALYSES OF LIMESTONES, 

[to face page 561.] 
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• ♦ 

This, examination has led him to the conclusion that not only the 
polyps but also the plants possess the power of decomposinf; the 
soluble lime- and magnesia-salts of the sca-watcr, and of receiving 
these salts as carbonates into their organic tissue ^ ; and that the origin 
of many magnesian limestones may be thus exphiiucd. Two speci- 
mens were subjected to analysis. The first (A) from Brehat’ Cdtcs- 
du-Nord, had the fyrm of coral branches, and was of a light grey 
colour ; but it was much tvoru by attri^tioii, and had become all but 
fossil. It appeared to belong to Mdlepora ccivicc/rnis.'^ Tl\c second 
specimen (B) from the Mediterrancai^ l?ad fJso'^ a stony aspect and 
compact fracture, wnth almost the hardness of^ lijuestonc ; its struc- 
ture was made up of curvilinear folia crossing each other in all 
directions. It belonged to a species of spongites.** 


9 O.'p^anic >Quartz-san(I 


CaO.COo. 

MkO,COo. 

NaO. 

KO. 

I'GoOg. 

SO.^. 

«o,. 

inatt(;l-. 

grains. 

0-03 

(IIO. 

A. 87-32 

8-51 ' 

0-45 

0-34 

0S5 

0-89 

0-23 

0*35 

0(i4 

B. 77-36 

11-32 

1 0-55 

0-27. 

1 0*08 

0-95 

0-32 

4*70 

1-3G , 

1 1*46 


All the inorganic constituents (l*J^solvc^ in weiUc Jicids ; -and there 
remains only a spongiform and very light organic structure, retaining 
the original form of thcVpecimcl^. JTliis possesses the pecdliar garlic- 
like smell of decomposing alg^e(^ ). 

The calcareous sand from tile coast of Brittany — which, as a manure 
and cement, has given rise to a considerable commerce — bus been 
found by Horlin(2) to be of two distinct kinds: one sort consisting 
of the comminuted fragments qf shells, and the other of those of 
corals (inadrc])ores). The first produces a ’’and the second 

an hydraulic,^^ lime. 

We may also add here, an analysis by Silliinan, Jun.(3), of the 
ashes of the horny stem of Gorgonia antipathes from I3crmuda. These 
ashes amounted to about G per cent. 


Cl. Br. I. PO5. SO3. COo. SiOa. K. ^ Na. CaO. Sand & Carbon. Total. 

14 0 35*0 13 0 0-3 3*0 0*3 0*5 10^19 0 *2 0 ^ 4*5 3*6 96*8 

* j * * 

Liimestone. — Ch. (jrimra(4) has analyzed the grey 'piarble of 
Villmar in Nassau. The percentage of iron, manganese, alumina^ 
and silica, varies somewhat hi different specimens. The specimen 
analyzed, belonged to one of the richest marbles in these constituents. 
1 00 parts dried in the air, contained : 


(1) See the investigations of Forcbhammer in Annual Report for 1849, III, 575. 

(2) Compt. Rend. XXX, 354. » 

(3) Proceedings of the 2nd Meeting of the American Association, 130. 

Jahrbuch d. Vereins f. Naturkimde im Herzogth. Nassau, 1850, 6 Heft, 140.- 

VOL. IV. O (I 


Milllpore- 

llme- 

Btones. 



Limestone* 
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CaO. 

MgO. 

A.L2O3. 

CO2. 

SiOg, clay, trace of carbon. | 

HO. 

KO and loss. 

55-30 

0-79 

1-38 

I 4304 


0-35 



The manganese and part of the iron are combined as protoxides with carbonic acid. 

d * 


Hol^er(l) has a'nalyzed a grqat number of limestones. Tlie locali- 
ties of these, and the results of the analyses, are giyen in Table G. , 

Cbaik. — ^E. Maumene(2) has found that magnesia is not present 
in the brooks and wells at Rly^ii^Sj nor in V’he chalk and peat of that 
neighboijrhobd. Two. analyses 'of chalk, . deducting the amount of 
water, gave the following results : 

CaO.COj." CaO, PO5. Clay. " Total. 

1. 96 684. 0 011 2-670 0-535 100 000 

2. 90-282 0 078 3-1.33 0-507 100-000 

Circen Sand. — ^itceording to Von*" der Marck(3), the green sand 
of the Hamm district, has the following composition ; 

SiOy ' FeO. AlaOj. MgO. KO. HO. POgand^; 

58-17 ° 18-75 10-09 " ?:i7 3-37 6-25 trace * . 

TI. Wui:tz(4) has proposed to employ the^j^rcen sand of New Jer- 
sey for the preparation of alum sftld • potassjp.lS). In like manner the 
green sand of Saxony has already beep recommended by Geinitz 
and others as a manure (6). Many specimens of this American green 
sand eonsist almost entiiply of glaueonite ; other specimens contain 
variable'! quantities of a red or brown earth, and also of quartz. Some, 
again, contain fnorc or less carbonato of lime ilfsuch a condition, that 
it is not affected in the cold by diluted acids. In many specimens, also, 
iron-pyrites is present ; and sulphate of iron in a few. Wurtz did not 
meet with phosphoric acid. The glauconite grains, besides potassa, 
silica, alumina, protoxide or sesquioxidc of iron, and water — contain 
also, at times, a litUe magnesia^, Two analyses of the entire mass of 
the green sand (called marl) from Shrewsbury, Monmouth County, 
gave the following results ; «> 

SiOj. AI3O3, Fe,©, (also FeO)^. KO, i.lgO. 110 (hygrosc.) 110. ^ Total. 

. ''' — — (in chem. comb.) 

48-24 ^ 32 89 6-38 2-60 4-81 . ' 5 69 100-61 

47-83 34-98 4-94 — ' 11-50*"^ ^ 9925 


(1) Elemente der Geognosie, Wien, 1850. , 

(2) Compt. Rend. XXXI, 270 ; see page 425 of this Report. . 

(3) Arch. Pharm. [2] LXIV, 173, from the Verhandl. d. Naturh. Vereins d. Preuss. 
Rheinlande, 1849, Part VI, 269. 

(4) SiU. Am. J. [.2] X, 326. 

(5) Seepage 434. 

i<>) See Annual Report for 1849, HI, 586. 
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W. Fisher(l) has also analyzed the green sand of New Jersey, 
from a locality a few miles south-east of Philadelphia. The rock is 
here bluish-green ; soft and adhesive in the damp state, and in 
large and hard granular concretions when dry. It contains a slight 
admixture of quartz-sand. Phosphoiac acid was tested for, but with- 
out success. The analysis yielded : , 

• • • 

SiOj. AlgOj. FfiO; MgO. CaO. NaO. KO. )IO. Total. 

53-26 3-85 24-15 1-10 1-73^ *1-60 5-36 1^-12 101-12 

Rocks of the Coal Measures. — H. Tay^or(^ Iftis communicated to 
the British Association for the Advancement of Science, the results of 
a series of analyses pcrfornfcd by him on the ‘rocks of tljc coal mea- 
sures. The specimens were taken from the Hartley Pit, and may be- 
consideredl;ypical of the strata of the coal formation. Each layer of 
coal forms the centre of a certain group of strata, the members of 
which, with very slight deviations, recur in all the other beds. This 
series, commencing with the Uppermost rock, is in general as fol- 
lows : Fire-clay or till, sandstone, blue shale, bituminous shale, 
coarse coal, or sometime^ cannol coal, good qoal, coars*(^ coal, fire- 
clay. Sandstone is spn\ptimes in contact with the coal, and occa- 
sionally the latter is associated "with other stratified mattfcrs, as clay- 
ironstone ; sometimes, also, several terms arc wanting in the*scrics, 
but these cases are excjijptionel. The specimens analyzed were taken, 
a^ilfar as possible, from one and the same group ; and the actual 
succession of these, in an ascending order, with the thickness of each 
stratum in feet and inches, was as follows : 1. Firc-cljy or till, 2 feet j 
coarse coal, 7 inches. 2. Good toal, 5 feet 2 hichest 3. Coarse coal, 
3 inches. 4, Bituminous shale, 2 inches. 5. Blue shale, 3 feet 1 
inch. 6. Micaceous sandstone, 7 inches ; blue shale, 10 inches ; mi- 
caceous sandstone, 7 inches ; blue shale with ironstone nodules, 
2 feet 1 inch ; bituminous shale and coal, 6 inches ; ironstone with 
shells, 1 foot 11 inches. 7. Mus<Se-bind, ^ inches. 1310 numbers, 
1 to 7, annexed to each of the foregoing divisions, correspond with 
those in the following table of analyses : , 


(1) Sill. Am. J. [2] IX, 83. 

(2) Edinb. New Phil. Journ. L, r40. 


Green 

sand. 


o o 2 
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Rocks of 
the coal 

1. 

2. 

2*. 

3. 


3«. 

4. 

5. 

6. 

71f. 

7‘. 

8. 

measures, hq (chem. comb.) 

10 52 

_ 









— 

11-08 

6 89 

11-22**, 

— 

— 

CaO . 

0'fi7 



8 92 

— 

1-29 

trace 

103 

0-59 

1*11 

4-08 

0-99 

— 

MgO 

0 75 



1 01 

— 

0 42 

0 66 

0 52 

1 58 

0 52 

1 08 

0 29 

— 

FeaOs ^ . 

2 01 

— 

14-24 

— 

2 lO-i 

trace'* 

4-27- 

4 57* 

9*54 

18 64* 

trace 

— 

AlsiOs 

27*75 

r 

10 88 

— 

21 23 

6 55 

19 35 

23*29 

8*23 

1-19 

— 

■ — 

KO . . 

2 19 

— 

1 04 

— 

2 20 

- 

0 84 

2 09 

1 65 

1*32 

16*29 

— 

NaO 

— 

— 

— 

— 

j trace 

— 

0-37 

— 

1-86 

; . 

— ■ 

— 

Nad and riaO.SOs 

0-44 

— 

— 


— 

— 

- 

trace 


trace 

— 


SIO 3 

55-50 

— 

55' 15 


1-12 

60*81 

34 28 

52 45 

70 26 

trace 

— 

— 

C ... 

— 

78 69 

— 

70'.‘U 

— 

— 

26 

— 

— 

14 06^ 

31-07 

78-06 

H ... . 

— 

6 00 

— 

4 7L 

— , 

— 

265 ! 

— 

— 

— ' 

— 

5*81 

N ... . 

^ — 

<2 37 

— 

1-4.7 

UL. 

— 

0 95 

— 

— 

— ' 

— 

1 85 

0 , . ® . 

— 

10tf7 

V— 

5-45 

— 

— 

9 09 

— 

— 

— 

— 

5*12 

S 

— 

1 51 

« — 

*121 

— 

— 

— 

— 

— 

— 7 

— 

2 22 

Ashes 

— 

1 56 

— 

16 86 

__ 

— 

— 

— 

— 


— 

8 94 

Cl , 

— 

— ^ 

jtrace 

— 

— 

— 

trace 

— 

— 

— 

— 

— 

SO 3 

— 


821 

— 

1 ”0 

— .. 

— 

trace 

— 


— 

— 

IJnconsumed coal* 

— 

— 

26 57 

— 

— 

• 186 

— 


— 

— 

— 

— 

Total . 

99-85 

,100 00 

200 10 

100 00 

30-15 

69 86 

100 01 

100 00 

99-76 

.’il-Sl 

48 64 

100 00 


Ashes of No. 2. 

Asheftof No Insoluble in acids. 
Protoxide of iron. *’ o 

Soluble in acids. 

Protoxide of, iron ; traces of manganese. 


Ashes of No. 3, soluble in acids. 

And protoxide of ^on 4‘5r>. 

I eluding organic substances. 
Carbonic acid. 


Insoluble in acids. 


1. Spec. grav.=-2'5l9 ; grey; dark streak; soap’ the touch. From. Blaydon-Burn Pit, Tyne- 
side, Where it is nade into lire-iVoot brick®. 

2. Spec. grav. = l‘2r)i); coiichoidal fracture Contains a goo/Jl deal of iron pyrites. Is largely 

exported. , 

3. Spec. grav. ~ ; slaty structure; contains much pyrite*?, and is not used. 

4. Sp» c. gray. H60; black; hard; brittle; slaty stnicluie. Contains impressions of fossil plants, 
fi. S()ec grav. = 2 .Wd j blueish-grey ; mofe earthy than No. 4 ; contains many iron-stone, nodules. 
(>. Spec. grav.^2*f>iiS j possesses a beuntifui white colour, and fine granular structure, with 

mica scales, 

7. Spec, grnv =2 ri|l2. A clay-iron-stone, containing very fragile shells of a brown colour. 

8 Canhel coni Spec, grav.- black; homogeneous; hard; brittle; coiichoidal fractu?e 

assuinOH a hi^e polish. Specimen analyzed, fioni IVlaydon-lVlain Pit, Tyneside. 

All the above were dried at 100". 
o 

m ’ 

A comparison of Uie organic constituents of tlicsc coals and bitu- 
minous schists, shows a great similarity' in their elements. These 
matters, indeed, only differ from one another in the amount of their 
ashes, and they liavc, therefore, been formed in the same way. 
Deducting t|ie ashes, ^ the elements, in 100 parts, were as follows : 



Coal. 

. Coarse coal. 

Cannel coal. 

Bituminous 

c 

SVOl ^ 

85-83 

87-86 

67-84 

H 

6*17 

ir-75 

ti*53 

6-G8 

N 

2-44 

1-76 

2-09 

2*37 

0 

10-38 

6-66 

2*53 

23-11 


The bituminous schist shows the only real difference, but this arose 
from the method of analysis, in which the chemically-combined water, 
amounting to about 6*6 per cent, was reckoned with the inorganic 
constituents. Allowing for this, the results approximate to those of 
the other analyses. The analyses exhibit farther the presence of the 
vegetable matter in two phases of decomposition, since the cannel 
and coarse coal contain a greater quantity of carbon iind a smaller 
quantity of oxygen than the two others, and arc thus in a less decom- 
posed state. AvS all are now exposed, in this respect, to the sauie 



STRATIFIED ROCKS. 


565 


conditions, the peculiarity in question must have arisen prior to the 
deposition of the superincumbent beds. 

A certain connection is also shown to exist between the inorganic 
constituents of the different members of the formation. This is 
principally exhibited by tln^ portions insoluble i» acids, as these have 
definite composition, corresponding; to that of the fire-clay. The 
latter is a disflnet silicate of the fortnula AlgOo, 2 Si 03 + 2 HO 
whereas porcelain-clhy hits the formula 2 Al^^O.,, 3 SiO.^ + 3 HO. The 
rnuscle-bind is a compound of the * first- n;imcd# silicate wdth the 
carbonatc^of iron and lime; and the relartons/)f the two arc rendered 
evident by the accompanying Tahiti^ in which the composition of the 
fire-clay is calculated as anRydrous. * * 



SiOj. 

AlA* 

Fe.,©,: 

CaO. 

MgO. 

KO. 

Fire-clay 

G214 

31*07 

2-24 

0*74 

0*83 

2*45 

Insoluble portion of the iiiuscle-biiid 

G3.H9 

.33*49 

• 

2*01 

0*01 

— 


The bine shale, tSid tlui inowganic raiitters of the bituminous schist, 
form anotlna* corresponding series, although diflbrii^ frtwn the above. 
The shale is calculated as aiihycV'ous. • • 


Si 03 ^ MPr Vi\Py FcO. CaO. MgO. 'KO. NaO. 

Blue shale . . 58*99 2(i ]9 *511 511 0 G7 1*54 •2*34 

Bituminous schist 50*51 •31*89 / — 7*04 1*09 0*85 1*38. 0*01 

The ratio of tlic silica to that of the trxidcs here the same 

ill both substances; and in regard to the oxides liO, the correspond- 
ence is equally remarkable. Themnount*of these latter in •the bitu- 
minous schist is, however, rather higher than iu the^hale. 

Brown c>oai. — C, Karsten(l) has analyzed an* earthy substance 
passing into true brown coal, which occurs at the uiiper part of a brown 
coal stratum, between Weisscnfels and Zeitz, and also near Hclbra, 
between Mansfeld and Jiislebcn; spec. grav. = 0*9; amount of ashes, 
13*5 to 13’6 per cent. At a temperature scarcely above the boiling- 
point of water, white, heavy fumes are given «fi’;R)ut this*action ceases 
at a temperature of 120*^. At a red^hcat, an oily liquid distils over; 
and Avh^n stirred up in an ojien vessel, the whole mass becomes fluid, 
and may be fused into a pitch-like sdbstaiirfb. Held in the flame, it 
burns with the usuahbituminous odour. The analysis yielded : carbon, 
68*92 per cent; hydrogen, 10*30; oxygen, 20*78; whilst a brown 
coal, which commonly occurred with it, coutained carbon, 04*32 per 
cent; hydrogen, 5*63; oxygen, 30*05. ^ 

Respecting the artificial production of substances resembling coal 
and brown coal, from wood, sec p. 36G of the present Report. 

Air In Brown Coal mines. — R. f, Marchand(2) has examined the 
composition of the air in the brown coal mines at ^Zscherben. in the 

(1) Zeitschr. d. Deutscli. Gcolog. Ges. II, 71. 

(2) J. Pr. Chem. XLIX, 407. 
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Halle district, llie air is poor in oxygen and rich in nitrogen in these 
mines. Samples of 100 vols. each, collected on the same day, yielded 
respectively : 

r A. B. C. D. E. F. G. H. 

Oxygen 20-920 '20-919 20-521 20-010 18-201 16-302 15-230 16-230 

Carbonic add 0-053 — O lOO 0-120 0-200 0-189 0-220 0-2^0 

Nitrogen 79027 — 7«-379 79-870 81-599 83-4109 84-450 83-560 

' r . ^ ■ 

A, air collected at Halle; B*,at the entrance of the aditj. C, 300 
paces in 4hc adit 'or gallery ; 1)^ 600 paces in the gallery ; E, 900 
paces in the gallery, where thcrlamp burnt rather dimly ; F, farther in, 
near a deserted cross, gallery, where the Jamp burnt with difficulty; 
G, still farther in, where the lamp ceased to burn ; H, from another 
j)laee, where the lamp burnt very badly. 

Neither carbonic oxide nor carbonetted hydrogen could be de- 
tected. Accoi-ding 'to Marc hand, the absorption of Ofcygen is here 
effected by the ])yritcs in tlfc brown, coal, but Without any accom- 
panying production of carbonic acid. 

FerruKinpuH coai-HciiiHt — C, Sc,Vnabel(l) has analyzed some 
ferruginous, coal-schists fron) the Huhr and from Bochum, which 
form beds of 2 f(!ct and more in thickness, between the coal-saud- 
stonc and slatc-clay. A, from the “ Friderika’^ pits ; spec. grav. = 
2*81. B, from the .same locality; spec. grav. = 2’197. C, from the 
“ Schurbank and Charlottcnburg” pits ; spec. grav.=2‘94!. D, from 

the same locality; spec. grav. = 2-33. 

•« ^ « 



FeO. 

Fc.,0.,. 

IvtnO. 

CaO.j 

1 

MpO.Al.O.,. 

IIG. 

coj 

SO,. 

C. 

Siliceous 

residue. 

Total. 

A 

•18-21 

l-30' 

0-13 

1 0-59 

1*20 ! 0*77 

0*02 

31-32 

0*03 

14*01 

0*93 

100*04 

n 

29*32 

7* to 

trnce 

trace 2*10 truce 1 

4*14 

-20-22 

trace 

35 34 

0*81 

99*39 

c 

13*41 

7*77 

0*08 

'trace 

• 1*75 trace 

3*01 

;28H(), trace! 

11*71 

2*71 

i 99*09 


21*91 

5*93 

trace 

0*19, 0*75 Iracc 

0*09 

■14*39 

; 0*38 

— 

— ( 

j 99-89 

— 

1*H> 

— 

0*48 0*34 8*07 

— 

1 ^ 

1 

20*07 

20*23t 


* Portion soluble in hy^lroohloric acid (/8-9 I per cent.) 

+ Portion insoluble in iivdrociilorie acid (50-9() per cent.) 
i SiOa. 

nttumlnons Sclil$4t. — N. TJ. Pclaliaye(2)* has published a detailed 
monograph. oil the bituminous schists. 

Fossil sca-wceii — A. liobicrre(3) has described and analyzed a 
deposit of sea- weed, occurring at Kerouan, in the Departemeiit of 
Finisterre. This deposit has already become converted by superin- 
cumbent layers of sand into a solid, fissile, black substance, capable 
of being used, both as a combustible and as a manure. It consists 
of, organic matters, 83*B per cent ; chloride of sodium, chloride of 


(1) Pogg. Ann. LXXX, 441. 

(2) Rev. Scientif. liidustr. XXXVIII. 

(3) Ami. Ch. Phys. [3] XXX, 376 ; J. Pr. Chem, LII, 190. 
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magnesium, chloride^f calcium, svdpliate of potassa, %ulpliatc of soda, 
and sulphate of magnesia, 8*0 ; carbonate of lime and carbonate of 
magnesia, ; alumina and sesquioxide of iron, 3*0 ; silica, 4*0. 
Nitrogen is present to the amount of 18 per cent. 100 parts of the 
dried substance gave 38 per cent of ^ ammoniacal water (with 
the sulphate of ammonia developed from the latter being equal 
to 4 per cent of^hc sea-weed employed^, 52 per cent of carbonaceous 
residue, and 10 percent •of ordinary gas. The carbonaceous residue 
contained : carbon, 66*2 per cent; ^okible salts soda, potassa, and 
magnesia 15*1 ; carbonate of lime and carbonate of magdesia, 3*5; 
alumina and sesquioxide of iron, 5*2;*silica, l0*0. 

Tautius Slate. — K. List(t) has subjected tlfb^Taunus slate-rock to 
a chemical examination(2). Tliis rock has liithcrto been universally 
looked upon as a talcose or chlorite slate, although it contains iiuircly 
traces of magnesia. The variety examined ])0{^scsscd a red colour 
passing into violet together with a sill^y lustret In tliin splint(a*s it 
liis(?d before the blow-pipe, if the heat were well kc'pt up, into a black 
sli^g. It was obtained from the Nerothale on tkc rtTad from the 
Lcichtwcishbhle to the Maftc, but the tSame variety occurs tdso in other 
]>laces. A portion disj^olvi^d with a y(dlo>v*cok)ur in liydrochroric acid, of 
30*30 [XT c(uit diluted with ail equal volume of water. -The residue, 
which amounted to fronr 84 tp^ 87 per cent, had a slightly •gi'cyisli 
colour, and consisted, in p»rt of crystalline silky scales, and partly 
of an amorphous j)o\vder. No silica ent(u*cd into the hydrochloric 
acid solution ; but some was extracted fi^nn the residue by boiling 
with carbonate of soda, although the slate itself did not yield any by 
this process before tlu'. treatntent with the arid.* The water was 
determined directly, and the proper quantities alotted by calculation 
to the soluble and insoluble portions. A, in the following table, 
represents the composition of the part (17*889 per cent) soluble in 
hydrochloric acid; and B, that of the insoluble residue (82*111 per 
cent). C is the composition of tlJ^ slate as a whole. — A sc^cond ex- 
periment on the ordinary green variety of tlic Taunus slate, yielded 
by treatment with concentrated liycfi*ochoIic qcid, a residm^ of 93*757 
per cent, which, omitting*a feeble amount af chlorine, fluorine, and 
phosphoric acid, exhibited the composition given under 1). E rc|)re- 
sents the entire composition of one of tliesc common or normal 
varieties of the Taunus slates, from an analysis by II. Wil den stein. 

More lately, List has discovered near Naurod a mineral which 
agrees very strikingly with the crystalline portibu of the different 
varieties of these slates, and on which he has bestowed the name of 

(1) Jahrb. d. Ver. f. Naturkunde im Herzogtb. Nassau, 6 Ilcft, 1850, 126; Jahrb. 
Miner. 1851, 344; Sandberger, Geogiiostische Skizze des Taunas in ** DieNassauischen 
Ileilquellcn,'' Wiesbaden, 1851. 

(2) Other mineralogico-geological notices on thesS rocks, by F. Sandberger, arc 
contained in the Jahrb. d, Ver. f. Naturk. iin Herz. Nassau, 6 Heft, 1850, 1. 
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scricite(l).. It bccurs in Braall foliated particles on quartz. The 
ratios of the bases in this mineral, and in the undecomposed residues 
of the violet and normal slates, are almost exactly alike, ff the 
amount of the alkalies — reduced from the qiiantity of the soda found, 
to tte equivalent quantity of pqtassa — be assumed as unity, and the 
value of the protoxide of iron be deduced in the ^ame manner from 
the obtained amount of magnesia, we get the follovviAg proportions ? 

" 1^0. FeO. 'AiPg. no. 

^ In'scricitte . -v . 1 0-844 ;<• 1-891 : 0-473 

tnthcrcsiiluc,. 1 : 0-819 : 1-867 : 0-504' 

In the normal slate : 0-626 -. 1-891 : 0-533 

r f ^ 

List conoludes from this, that the normal variety of the Taunus 
slate is a mixture Of scricite and quartz in variable proportions ; to 
which latttn- circutnstance the different dcgi-ees of solidity observable 
in the rock arc likewise owing. Ici tlie variety of the preceding 
table, 58’353 per cent of serieitc arc cpmbincd wWi 41’947 per cent 
of quartz. 



Si 03 . 

\\0.y 

Fft/).,. 

FeO- 


'‘CaO. ' 

KO. 

NaO. 

HO. 

Total. 

A. 

27-2.5.3' 

7-792 

l5-*8^!2 

— ’ 

0-781 

2-788 

2-672 

1-064 

5-830 

100*002 

B. 

62-174 

17-080 

— 

7-088 

0-213 

trace 

6-905 

1-857 

4-013 

99-990 

C, 

55-735 

15-0 M 

8-221 

5-820 

1-393 

p-501 

6-162 

1-706 

4-848 

100-000 

D. 

76-OOt 

9-729 

— 

2-078 

0-290 

1-124 

4-617 

3-114 

1-067 

100*623 

E. 

72-87 

13-71 

— 

3-18 

0-01 

— , 

5-29 

1*30 

3-28 

100-43 


Clay-slate — W. Kayscr(2) has analyzed a- clay-slate occuraing 
as a vciu'-stone in the Ncu'e Margarethc galena mine in the llartz. 
It consisted of : „ 


Al.O.,. 1 Fe.,0.,. 

Mii-O,. CaO. 

MgO. 

KO. 

NaO. 

S. 

Coal. 

no. 

BaO. jTotal. 

26‘-4i 0-95 

l-2l‘ 12-10 

0-87 

2-90 

[1015 

0-39 

0-05 

|7-05 

trace 100 08 


The surface of the slate;, by weathering, becomes coated itith a 
saline crust which cxhibit(-d the following composiiion : 

FcO.CO.,. MgO.c'O;. >CaO,COj.' NaO.COj. HO. Total. 

0-19 3-32 . 1-81 . 92-07 1-85 9924 

Salt-clay. — ■Schafhiiutl(3) has analj'zcd' several bituminous mag- 
nesia-marls containing gypsum — the so-called . salt-clay — from the 
rock-salt formation of Berchtesgaden. These marls, as well as speci- 
mens from other localities, arc distinguished from ordinary clays by 
the presence of a large amount of carbonate of magnesia, and a de.r- 
tain quantity of sulphide of iron. They are friable, and do not 
effervesce in acids. The acid only acts effectually after the finely- 


(1) See page 507. 

(2) Jabrb. Miner. 1850, 682. 

(3) Given in abstract in the Muucltcner Gelebrt. Auzeigen, 1849, No. 183, 125 in 
Jabrb. Miner. 1850, 706. 
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pulverized mineral has been freed by washihg from Ae rock-salt and 
gypsum — a treatment to which all the examined specimens were 
subjected. The soluble mattei’s consisted of chloride of sodium, 
chloride of magnesium and gypsum. — I. represents the composition 
of a light-greyish salt-clay from the so-called, Haselgebirg. This 
•variety tills up interstices in the crystals of rock-salt. II. shows the 
cirnposition^of # darker variety ; ant? lil. that of a blackish-brown, 
compact kind. Thfe latter, which was between “soft aix^ very soft,” 
exhibited an earthy fracture, and gavC off, wlitm .broken, a strongly 
bituminou» odour. It was very iucomjdatelyjileotmiposed By fuming 
nitric acid. After ignition, sulphuretted hydrogen was disengaged by 
moistening with hydrochlortls acid. • • 



SiOa. 

AkO,. 

CaO.COj. MgO.CO... FcO.COj. 


no. 

S. 

Total. 

1 . 

47-75 

1290 

4-85 14-450" lC-81 

2:3, 

0*68 

— 

99*970 

11. 

5300 

1^-10 

1-83 12-3:f5 14-55 

1-1^ 

— 

— 

100015 

HI. 

6-45 

4-80 

•42-40 40-tf00 0^0 

4-31 

— 

0-61 

99-970 


Meteoric stones. — Aecords'g tojC. U. Shcpard(l), the fall of 
meteoric stones is ])rincij)ally contined to two «onc8. The one, be- 
longing to America, Ifcs oetwe<ai 33® and 44® N. lat., and is about 
}J5® in length. Its direction ‘is moi*e or less from north-cast to 
south-west, following the general line of the Atlantic coast. . Of all the 
occurrences of this pBenomcnon during the last fifty years, 92*8 per 
rent have taken place within these limits, and mostly in the neigh- 
bourhood of the sea. — The zone of the Ilastcrn continent, Vith the 
exception that it ext(*nds 10® fuiihcr to the north, is^bounded by the 
same degrees of latitude, and follows a similar north-(!ast direction ; 
but it has more than twice the length of the American zone. Of 
the observed falls of aerolites, 90'9 per cent occurred within this area, 
and were also concentrated in that half of the zone u'hich extends 
along the Atlantic. — Fourteen localities of meteoric iron arc recog- 
nized in the Old World, eleven of which tfall within the acrolitic 
zone, between 46® and 52® N. lat* Thirty-two of these localities 
arc known in the New ^orld, of .which ttvcnty-three lie within 
the zone-limits, and mostly, indeed, near thfe parallel of 36®. 

European Aerolites. — Shcpard(2) has also given a description of 
the meteoric iron which fell, in the County Down in Ireland, on the- 
10th of August, 1846. This is malleable and homogeneous, but 
of an amygdaloidal structure. Its spec. grav. is not uniform. That 
of the vesicular part =5-9. The aerolite is covered with a thick 
crust, extending in places to the depth of an inch^ and consisting 
partly of sesquioxide of iron and partly of vivianite. In a moist 
atmosphere, chloride of iron oozes out in minute (U’ops. The spcci- 


Salt-clay. 


(1) Sm. Am. J. [2] X, 128. 


(2) Ibid. XI, 37. 
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men does not exhibit Widmanstet’s figures j neither does it contain 
nickel, cobalt, or sulphur, 

Asiatic Aerolites. — Shepard has likewise drawn up a report on 
several Asiatic acrolite8(l). 1. From Tuttehpore in Hindostan, 
lat., 25® 57' N. and long. 80® , 50' E. of Greenwich. This is men- 
tioned by Partsch in his well-known work, page 142. One 
of the* numerous stones whith fell at this locality was pbtained by 
Shepard. , It of an oval, slightly compresced forha, cracked at the 
edges, and of a hrown^ish-blabk' colour. Its weight is about 2 lbs., 
and its structure is f^ne granular and traehytic, very generally re- 
sembling the stone of Poltawa (March, 1811), and those of Cas- 
tine j spec. grav. = 3*852. — 2. An aerolite from Charwallas, 30 miles 
from Ilissar in Hindostan, which fell on the 12th of June, 1834. 
This is also mentioned by Partsch (p. 143), and is in the possession 
of Professor Jameson of Edinburgh. It weighs aboT|t 7 or 8 lbs., 
and has a very solid appearance, the craeks* and interstices being filled 
up with iron rust, like certain weathered fine-grained granites. On this 
account, the entire mass appears to consist of nothing else than 
nickeliferous iron. IVIost prollhbly,' however, it contains olivine and 
one of the feldspars. Ily exposure to a damp atmosphere, the 
specimen absorbs moisture, and shows the presence of sesquichloride ol' 
iron ; wpcc. grav. = 3*38. It contains .15*07 per cent of nickeliferous 
iron, with traces of stilphur. The non-metallic part consists of silica,*^ 
magnesia, protoxide of iron, alumina, and lime. 

Aincr^ican Aerolites. — The cditovs of Silliman^s American Joui*nal 
have given an account of the fall of a meteoric stone, which, accord- 
ing to a letter communicated by J, tl. Gibson(2), took place under 
the usual circumstances, in. Cabarras County, North Carolina,,, on 
the 31st of October, 1819. The aerolite struck the trunk of a felled 
pine-tree, and entered it to the depth of ten inches. — C.‘ U. 
Shcpard(3) has published a more detailed description of this stone. 
It weighed, accordiufg to bis statement) 18^ lbs., and had the form 
of a truncated, obtuse, irregular, fuur-S^ided pyramid, with a rounded 
undulating surface. It possessed also a thin, black, and very con- 
tinuous crust, and was e.vccedingly tough. * Colour of the basis, dark 
blueish-grcy, with fine specks of rust and rounded granules and 
crystals of some transparent mineral scattered through it, giving 
the substance a porphyritic apjjcarancd j spec. grav. 3*60 to 3*66. 
Analysis showed the following composition : nickeliferous iron, with 
chromium, 6*320 ; "magnetic pyrites, 3*807 ; silica, 56*168 ; protoxide 
of iron, 18*108 ; magnesia, 10*406 ; alumina, 1*797; traces of lime, 
soda, and potassa, and loss 3*394. Total, 100*000. 


(1) Sill. Am. J. [2] XI, 36. 

(2) Sill. Am. J. [2] IX, 143 flnstit. 1850, 183 ; Phil. Mag. [3] XXXVI, 240. 

( 3 ) Sill. Am. J. [2] X, 127. 
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C. U. Shcpard(l) has also described a meteoric stone, which fell, 
during a violent thunderstorm, in the summer of 1846, at Richland in 
South Carolina. The stone in question was almost perfectly round, 2-,Ju 
inches in diameter, and 6^ oz. in weight ; it had a dark, reddish- 
brown, vitreous coating, and resembled in the ihterior a brick, both 
ii^ fracture and ^olour. Its spec. gi^v. amounted to 2‘32,* and its 
composition was as follows: silica, 80-4(20; alumina, 15-680; prot- 
oxide of iron, 2-513* miJgnesia, 0*700; lime, 0*500: totml, 99*813. 
The alkalies were not sought for. * • • * - • 

Sheparfl(2) has likewise given an acc<Tunt «f a large stone of this 
kind from Linn County, Iowa(3), and of anojil^cr from Waterloo in 
Seneca County, New York.* He obtained from the first a specimen 
weighing 20 lbs. This exhibited a very regular prismatic form, not 
unlike a basaltic column. The second fell through the top of a house 
in the summer of 1826 or 1827.» In colour and texture it resembled 
a rhubarb root, and* was so slightly coherent as* to be readily broken 
by the ])i-essure of the fingefs; spec. grav. = 2*30. It h^d a reddish- 
brown crust, and contained admail quantity of blackish particles 
attractable by the magnet. Analysis showed : silica, 78*89 per cent; 
sesquioxide of iron, 8‘72^ alumina, 6*28 ; Vatcr, 4-75 ; lime, mag- 
nesia, and loss, 1*46. , 

Shepard(4) has annotfneed -furthermore, that the meteoric iron of 
Ruffs Mountain, Newberry, ‘South Carolina, has a similar structure 
to that from Texas and Carthago (Tennessee) ; but that it is distin- 
guished from the latter by possessing ^mair sti’ing-like* fissures 
or veins, filled by an apjiareiitjy new species of iron pyrites. The 
spec. grav. of the inteinal mass was found=7-01 fo 7*10; and that 
of the outward portion, which contains intermixed magnetic iron; 
from 5*97 to 6*80. The analysis yielded : iron, 96*000 ; nickel, 
3*121, with traces of chromium, sulphur, cobalt, magnesium, and 
chlorine; total, 99*121. — Finally, Shepard(5) has given the spec, 
grav. of the meteoric iron from Pittsburg, and df that from the Salt 
River: the first = 7*380; the second, 6*83.5. 

African Aerolites. — The English traveller/ Richardson(6), in a 
letter from Jerbah, of the 25th of J&nuaryf 1850, has reported the 
occurrence of a shower of aerolites, which took place two months 
previously, accompanied by a vivid stream of light, on the African 
coast between Tunis and Ti-ijjoli. Several stones fell in Tripoli itself. 

(1) Sill. Am. J. [2] X, 12?. 

(2) Ibid. XI, 38. 

(3) Annual Report for 1847 and 1848, TI, 517. 

(4) Sill. Am. J. [2] X, 128. 

(5) Sill. Am. J. f2] XI, 40. The chladnite, mentioned in the Report for 1847 and 
1848, II, 620, consists, according to Shepard, of 70*41 per cent of silica, 28*25 of 
magnesia and 1*39 of soda. It does not contain a tr^c of alumina (Sill. Am. J. [2] 
VI, 414; Dana's Syst. of Mineral. 3rd edit. 683). 

(6) Edinb. New Philos. Journ. L, 181. 
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Meteoric Oust. — Ehretibcrg(l) has contributed a new and very 
instructive essay on the nature of meteoric dust, occasioned by an 
examination of the so-called red snow, found on the highest of the 
St. /jothard Alps, on the 17th of February, 1850, during a period of 
ealm which followed an occurrence of the Fohn winds. — Some of this 
snow from Hospenthal, in t^e Ursereuthal, 4566 feet high, had 
already been examined by P®rty(2), who announced that it consists 
of the red I snow-alga. Protococcus niwa/is,«'mix6d with atmospheric 
dust composed of particles of ^rUe colourle,ss rock-substance. It was 
the opinion of this latter* observer that these organisms — ^which 
occurred over a great part of the Canton Uri, the Orisons, and the 
Bernese Obcrlands— were developed, witfi extreme rapidity under the 
influence of warm days accompanied by the w'arm Fohn winds. In 
its chemical examination, conducted by Brunner, Jun. (3), it exhibited 
the behaviour of an. animal substan<;e, giving off, whep heated in a 
dosed tube, an amihoniacal .odour, with the deposition of alkaline 
matters. The incombustible rcsidife behaved like ordinary mineral 
dust. Perty bdieves, however, tlyit various vegetable organisms 
comport themselves cl^cmically*like animal bodies — Oscillatoria rubens, 
for example, which in 1 82o imparted a blood-red colour to a large 
extent of the Murtcn-sec — and that chemistry alone is not able to 
distinguish plants from animals. A. EschCr von dcr Linth(4), on 
the other hand, has considered that the greater part of this red dust 
consists of volcanic matters derived from Vesuvius. — Ehrenbcrg, 
liowcvcrp after a very careful microscopic examination, has arrived 
at a totally different conclusion. The specimen transmitted to him 
from Switzerland*, was of a clear brown or greyish-yellow colour, 
like the Tyrolese snow-dust of the 31st of March, 1847(5). He 
found in it an extraordinary quantity of different substanccis 
(amounting altogether to 60) 47 of which consisted of or- 

ganic siliceous bodies, comprising 30 perfectly determinable shells 
of polygastric infmfOrin, and seventeen phytolitharm, these latter 
including spicula of frcsh-w'atcr sponges. The other oi’ganic matters 
com])rised pollen corpuscles, and minute seeds of different kinds ; also 
jiarticles of soft vegetable tisstPes, and hails and fibres of plants, in 
par^ resembling minute threads of flax or cotton. Ehrenbcrg was 
undecided res|)ecting these, as to whether they were derived from the 
filter employed by him, or actually constituted a portion of the matters 
examined. In the latter case, it is probable that particles of our 
clothes, &c., in aii extreme state of sub-division, may float about in 


(1) Berl. Acad. Bcr. 1850, 1C9; Froriep’s Tagesber. iib. d. Fortschritted. Natur.- 
u. lleilk. 1850, No. 176, 201.. 

(2) Ibid. ; Supplement to the Allgcm. Augsburger Zeituiig of March 27th, 1850. 

(3) Mitth. der Berner Naturf. Gesellsch. December, 1850. 

(4) Bert. Acad. Bcr. 1850, 17S. 

(5) Annual Report for 1847 and 1848, II, 522. 
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the atmosphere as meteoric dust. Besides the above matters, various 
inorganic substances were detected. These consisted of crystalline, 
brown, silvery, and gold-like micaceous particles ; greenish and deep 
yellow splinters resembling olivine and chrysolite ; hyacinth-^’cd, 
vitreous fragments (garnet ?), together with colouiJess and porphyritic 
sjjlinters. Also, brick-red earthy particles ; feldspathic particles ; 
green prismatic *crystals; six-sided tabular crystals; roundedj dark 
green,' facetted crystals ;«calcareon8 inorpholite ; amorplipus quartz- 
sand ; and amorphous particles of eftrUbnate qf linq;. @u account of 
the similarity of the organisms to those* in t^ie^tradc-wituf meteoric 
dust of St. Jago, one of the C’ape dc Verd Islands, Ehrcnberg con- 
siders that the present dust ?pas also due to thc’a^cncy of the Atlantic 
trade-winds.- In his opinion, likewise, the inorganic ’substaiiccs, 
which in other respects only admitted of an ai>proximatc determina- 
tion, are notjn the main compojjcd of volcanic njjitters. JIc founds 
this opinion upon tlicir refractive properties wlieit examined in coloured 
polarized light, according to a method already successfully employed 
by him in the examination of kqidred bodies. He deteefed, however, 
some traces of volcanic products, w'hich’might certainly lnn7c originated 
from Vesuvius, as an crujvtion of ashes fr(fm<hat volc.'ino — Sf sutlicient 
intensity to effect the transmission of part of the ejected •matters into 
the '‘dust-stratum '' of rfso upper ti’adc currents — took j)lacc ‘on the 
9th of February of thq same year; and the whirlwinds thus caused, 
occasioned a diversion of the Atlantic meteoric dust at that season. 

The dust-mist borne along in this inasner by the Fbhn, wind at 
a height of more than 10,000 feet, met in the vic-nitj^of St. Gothard, 
a counter current coming from* the north. This ariginated a calm, 
during which the dust-mist fell, and cove)||d all the highest peaks 
of the mountain. Deposits of this kind, exhibit themselves again 
by the melting of the after-fallen snows, as a brown layer or coating 
on the surface of the district, or appear in escarped snow-breaks, in 
the form of bands, thus elucidating^he occujren«c of these organisms 
in glacier ice(l). ^ 

0 

(1) See «erl. Acad. tier. 1849? 298. 
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SYAtBOl^S AINO £i|fJIVAE.£KT» 

A1 13-7 


trSIBO IBT THE AWNITAE REPOIEnP 

I Nickel 


^Alutiiiimm 
Aiitirnoiiy * 
Arsenic 
Barium 
Beryllnm 
Bismuth 
Boron 
Bromine 
Cadmium 
Calcium , 
Carbon 
Cerium 
Chlorine 
Chromium 
Cobalt 
Copixa* 
Didymium 
JKrbium 
Fluorinci 
Gold 

Hydrogen 

Iodine 

Iridium 

Iron 

Lanthaiiium 

licad 

Ijithiuin 

Magnesium 

Manganese 

Mercury 

M oly b denum 


As = 

129 

.Ts =• 

75 

lia = 

<>8*5 

lie = 

4-7 

lii = 

213 

B = 

TOO 

Hr = 

80 

Cd = 

56 

Ca = 

20 . 

(i = 

0 

(’e = 

47 • 

Cl = 

S5-5, 

Cr = 

•26-7 

Co ,=• 

29-5 

Cu = 

31-7 

D =• 

50/ 

E . 

• 

FI = 

19 

Au ■— 

197 

II = 

1 

I = 

i27r 

Ir = 

99 

Fe = 

28 

La = 

47 

Vh = 

103-7 

Li = 

6-5 

Mg = 

12 

Mii = 

276 

Hg = 

•100 

Mo = 

46 


Nk>bi\iin 
N itrogciu 

• Worium^ 
Osntium^ ’ 
ftxygcu * 
Palladium • 
Pelo})iuni 
Phosphorus 
Platinum 
IVtassiunf 
Rhodium 
Ruthenium 
K^eleiiiuui 
8iKei»m * 
Silver 
Sodium 
Strontium 
Sulphur 
Tankdiim 
Tellurium 
Terbium 
Thori um 
Tin ^ 

Titanium 

Tungsten 

• Uranium • 
Vaiiadiuiii 

* Yttriuiy 
•Zinc • 
Zirconium 


Ni = 

• 29-6 

Nb 

• 

N ^ 

14 

Mft 

Os =• 

99-6 

O = 

8 

Pd = 

53-3 

Pc * 

P = 

32 

Pt = 

98-7 

K = 

39-2 

K = 

52-2 

llu* = 

52*2 

Sc ^ 

39-5 

Si = 

21-3 

Ag-= 

108- 1 

Na = 

23 

Sr = 

43-8 

S = 

16 

Ta = 

.184 

,Tc == 

61-2 

^rb 

Tb = 

59-6 

Sn = 

58 

Ti = 

25 

W = 

92 

U •= 

60 

V = 

68-6 

Y 

Zn = 

32-6 

Zr = 

22-4 


THK atomic VVElGHTo ANO EUUlVAJLENTS ARE ASSUMED TO BE EUl/At.. 



576 


tn tiir Htferencejs* 


The numbers in [brackets] indicate that the volume quoted belongs to a series (sMvs, Folge) 
‘ represeiRcd by such numbers. 

Ann. Ch. Pharm. sign.: An^alch der Chemie und Pharmacie, hcrausgcgebeji von Wohler und 

Ij i e hi g. — Hei^berg. 

Ann. Ch. Phys. „ Annalej dc ebimie et de physique, par Gay-Lussac, Arago, Chevreul, 

llamas, Pelouze, Boussiiigault ct Regnault. — Paris. 

Ann. Min. ‘ „ Annalcs des mines, redigees par les ing^*nieurs des mines. — Paris. 

Arch. Pharm. „ Aichiv der Pharmacie, hcrausgegebeu von Wackenrodcr und Bley.-— 

Hannover. 

Arch. Ph. Nat. „ Archives dcs sciences physiques et natiirelles, par de la Hive, Marignac, 

Pictet, de Candolle, Gautier, Plantamour et Favre. — Gciibve. 

Bcrl. Ac.id. Her. „ Moiiatsberichtc der Acadernie der Wisseiischaften zu Berlin. 

Bull. Geol. „ Bulletin de la soeietd geologiquc dc France. — Paris. 

Chem. Gaz. „ Chemical Gazette, conducted by Francis. — London. 

Chem. Soc. Mem. „ Memoirs and Proceedings of the Chemical Society of London. — London. 

Chem Soc. Qu. J. „ The Quarterly Journal of the Chemical Society of London. — liondon.' 

Coinpt. Ilciid. „ Comptes rendus hebdomadaircs deS seances de Pacademie des sciences. — 

' Paris. 

Ding. PoL J.v ,t Polytechnisches Journal, herausgegeben von G. J. Dingier und E. M. 

Dingier. — Stuttgart. 

Jahrb. Miner. „ Ncues Jahrbuch fiir Mincralogic, Gcognosie, Gcologie und Petrcfacten- 

kunde, hcraiisgegcbcn von Ijeonhard und Bvonu. — Stuttgart. 

Jahrb. Pr. Pharm. „ Jahrbuch fii ’ praclische Pharmacie, redigirt von Hoffmann, Winck- 

ler und Zeller. — Landau. 

Instit. „ ' L’lnstitut ; section des sciences raath<5inatiques, physiques et naturelles, 

dirige par Arnoult. — Paris. 

J. Chim. Mod. „ Journal de chimie medicale par B(5ral, Chevallier, Dumas, Fee, 

Guibourt, Lassaigne, Orfila, Paycn, Pcligot, Pelletan, 
Pelouze, Hi chard et Robinet. — Paris. ^ 

J. Pharm. „ Journal dc pharmacie et de ebimie, par Boullay, J. P. Boud^, 

Bussey, Suiibeiran, Henry, F. Boudet, Cap, Boutron-Char- 
< lard, Fr^‘my, ct 'luibonrt; contenaut une revue des travaux de 

chimie par WurtZ. — Paris. 

J. Pr. Chem. „ Journal fiir practische Chemie, herausgegeben von Erdmann und 

M a r ch a n d.-*-Leipzig. 

Laur, und Gerh. C. R. „ Comptes Hendus des- travaux dc chimie, par Laurent et Gerhardt. — 

Paris. 

Petersb. Acad. Bull „ Bulletin dc la classc physico-math^matique de Facad. de St. Petersbourg. 

Pharii}^ Ceiitr. „ Pharmaceutisches Centralblatt, redigirt von Kn^. — Leipzig. 

Pharm. J. Trans. ,, Pharmaceutical Journal and Transactions, editedft)y Bell. — London. 

Phil, Mag. „ The London, Edinburgh, and Dublin Philosophical Magazine and Journal 

of Science, conducted by Brewster, Taylor, PhiHips and Kane.-tf- 
London. 

Pogg. Ann, „ Annalen der Physik und Chemie, herausgegeben von Poggendorff.— 

Leipzig. 

Repert. Pharm. „ Repertprium fiir die Pharmacie, herausgeg. von Buchner. — Niirnberg. 

Rev. Scientif. Industr. „ Revue Scientihque industrielle, sous la direction de Quesneville.*; — 

‘ Paris. 

Sill. Am. J. „ The American Journal of Science and Arts, conducted by Silliman, 

Sillimah, Jun., and Dana. — Newhaven. 

Wien, Acad. Ber. „ Sitznngsberichte der Wissenschaften zu Wien. 



INDEX OF AUTHORS. 


A' 

A)>})adie (A. fV), Reduction of the Enp:lish 
(Fahronlicit's) tbonnoinetrical degrees to 
iJiose of the Centigrade sca1e> 37. 

A)) el (J. S.), sihe lliciniiond. * 

Ahiidi, Socla from tlic^pJains of tlic praxes, 
434. 

Abraham, Purification of ebtoroform, 308. 

Abria, Dcvclo])mcnt of beat •in ch^nical 
combinations, 21. 

ddie (J.), Displaecincnt gftlic zero- point of 
tbcrmoin€‘li rs,*37. 

Adriani, Caoutchouc and guyapcrclm, 352. 

Aivv, on Lord Rossers reflecting tdescopc, 

122 . ^ 

Alexander Relation between tem- 

perature andRM&ioti of steam, 42. 

Alger (F.), Octahedron of Caliiornian gotd, 
477 ; rutile in quartz, 480. 

Allan (R.)» Iletcctio!! of daturiuc in*nrinc 
in cases of ])oisoning, 419. 

Alluaud, Composition of granite, 545. 

Anderson (A.), see Scanlan. 

Anderson (Th.), Codeine, its compounds 
and some of its flcrivatives, 288 sgq, 

Andrews, Development of heat in Chemiccy 
combination,^0. 

Appold, Hygrometer, 44. 

Arago, Photometric investigations, 81 ; mea^ 
surement of the velocity of Ijght, 89; inca- 
suremeiit of indices of refraction, 104. * 

Aran, anaesthetic actiw of sesqui chloride 
of carbon and of chlorinetted cldoride of 
ethyl, 309. , 

Arzbacher, Deportment of fatty oils with 
bichromate of potassa and sulphuric acid, 
276. 

Aubr^e, Photography, 137. 

Augendre, Antisejitic property of chloro- 
form, 309 ; gunpowder from yellow' prus- 
siate of potassa, 435. 

Augustin, Method of extracting silver in 
the moist way, 431. 

Avogrado, Relation between composition 
and spec*, {atomic volumes) ^ 20. 

VOL. IV. 


B- 

• 

Babinet, Barometric foniuda for the mea- 
surement of hciglils, 61. 

Baer (VV.), Analyses of the fishes of wb cal, 
453, nnd 7, Table A; invest, of 

• various kinds of fuel, 469. 

Balmain, Nitride of boron, 190. 

Barens]>riing, the mercury in the 

gray ointment, 226. • 

Harlow', I^cw electric machine, with disc of 
gufta ])ercba, 158. 

Barreswil, Peculiar disengagement of chlo- 
rine, 186; formation of nitro-]>russidcs, 
2 15 i on the methods for manufacturing 
sugar, 465; application of casein in caJiico- 
jirinting, 472. 

Bastick (W.), Lobcliiic, 207 ; colocynthin, 
3/2. • 

Baudriniont, Tenacity of metals at dif- 
ferent ten permit u res, 54 ; motion of clastic 
bodies with several axes of elasticity, 58 ; 
instrument to measure the density of tlic 
air, 72; influence of* light and electricity 
on the <lensity of the air, 73. 

Baup, Investigation of the acid in Equi~ 
setum fluviafile (aconitic acid), 254 ; aco- 
nitatjjs, 2%b. * 

Beale (L. S.), Ajqdication of coal-ga^for 
chemical operations, 421. 

Bechairt (A.), Determination of the acetic 
aci(f in vinegar, 415. 

Beck fL. C.), w'ood-ashestus, 488 ; brookite, 
481. • • 

Bcckcr (E.), Resistance of sulphuric acid to 
conduction, 166; electrical polarization, 
165. 

Becker (H.)f Preparation' of carbonate of 
zinc ill the moist way, 218 ; preservation 
of Syrupus ferri jodati, 223 ; preparation 
of acetate of oxide of ethyl, 318. 

Becqucrel, sen., Electricity in living plant#, 
163 ; ozone, 172. 

Becquerel (E.), Quantitative determination 
of* the magnetic and diamagnetic forces, 
148. 


P P 



578 


INDEX OF AUTHORS. 


J5ccr, Magnetic and optical deportment of 
cfj^tallized bodies, 155. 

Bcesley, Basic chloride of lime, 204 ; 
analyses of the water at Overthorp, near 
Banbury ; of that of Astrop Wells, 
Northami)ton, and of Suttou Bog, 424. 

Beetz, Electrical polarteation, 105; in- 
fluence of the heating and shaking of the ^ 
electrodes 6u the strength of tlie current, 
105. ^ 

Bergeinann (C.), Yellow lead-ore, 517 V’ 
declienite, 517^; niimetese, ' 

Beringcr, Manufacture of acetic a.;;id, 47l. ^ 

Berlin, Ecpiivalcnt of molybdeiiiiui, 209 ; 
on the compounds of molyb\’ic^acid and 
ammonia, 209 ; molybdate of oxide of 
molybdenum, 210 ; athe^iasiite, 495 ; 
oudnopbile, 504. 

Bernard, Liver in the norjual state contains 
sugar, 3tt7; grape-sugar inanii?)a^,fluids,381. 

Beniays, Lu(;erne, 374. 

Bertagniai, Change of nitro-benzoic acid 

• into riitro-hippuric }fei<l Ip^ ])assiiig through 
the body into the T^niie, 394. 

Bcrthelot, Expansi m of fluids (constrained 
expansion), 37 ; condensation of gasi-s, 44. 

Bertiii, On mirrors inclined at an angle, 91. 

Bessel, Mean, value of periodic functions, 1. 

Bessemer, Machine for extracting canc- 
jiiice, Ui5. 

Beswick (S.), Method of calculating the 
magnetic declination, 1 15. 

Le Beuf, Saponfli, 378. 

Bihra, Analyses of sca-wab'r, 421. 

lVn)t, Double refraction of water at different 
temperatures, 112; on Pasteur’s work 
on iiieongruous hemihedvisms, 114 ; im>le- 
oular rotating power of solitl bodies, 
115; oi)tical investigation of the change's 
of tartaric acid by heat, 115; rotating 
power of mixtures, 117, sq(i» \ on the 
changes of tartaric *aeid by lieiit, 258. 

Bin.* (W, R.), Atmospheric electricity, 162. 

Bichof (G.), Felspar psendoiuor])lis ‘and 
formation of the same in the wet wTiy, 536. 

Bischof (C.), Analysis of felspar p^eiulo- 
morphs, 536. 

Bisehoff (V.), On brown coals of Prussian 
Saxony, 470. 

Blake (E. W.), On the motion of gases, G9. 

Blake (W. P.), Crystals of sesquioxide of 
chromium, 212. 

Blanquart-Evrard, Photographv, 134, 137. 

Bley (IL). Nitride of lead, 219. 

Bley (L. F,), Preparation of succinic acid 

* from nialate of lime, 256 ; examination of 
opium for its amount of morphine by 
means of animal-charcoal, 287 ; caniphor 
of parsley, 346 ; preparation of sciltitin, 
372 ; analysis of Chinese gall-nuts, 473. 


Blondeau, Alteration and deterioration of 
well-water by the absorption of inorganic 
and organic substances, 422 ; deleterious 
effect of animal matter, . 422 ; mineral 
water of Cransac, 427. 

Blum and Leddin, Analysis of the Spru- 
delstein from Carlsbad, 424. 

Bohierre (A.), Analysir of fossil sea- weed/ 
566. 

Bocker, Alta'*ation of urine and blood in 
,, gout, 391. 

Bddcker, jnn. (J.), Douhle-s^lts of nico- 
tine, 298. 

Bottger, Spheroidal state, 8. 

BoUey, Reaction of cinnabar, distinction 
fro*in other colouring matters, 226 ; de- 
portment of Glauhcr’s-salt with hydro- 
chloric acid, 187 ; method of testing 
indigo, 419’. 

BortHs, On Chinese vegetable tallow, 275 ; 

and^.on the fruits' from wdiich it is oh- 
. tained {SliUingia sehifer€t), 275; cudrio- 
phite, 504. 

Bo the, On peiicedanin, 371. 

Bousignes, Photography, 134. 
Boussingaul . , Diqmrtmcnt of urea at 100®, 
with and without magnesia or lime, 377 ; 
arnoaut of ,/imiiionia and of nitrogen in 
urine, 391 ; composition of the urine of a 
serpent, 395 ; lunmonia in. cow-dung and 
in horse-diuig, 396 ;v d|||na of the 
ammonia in urine, 40^^ mineral ©ori- 
stituenls taken fi*om the soil in the cul- 
tivation of the vine, potatoes, beetroot and 
wheat, 452. 

Bout igny,Fieryordeal, 9; spheroidal state, 7- 
Braconnot, Water of the lake G^rariiicr, 
Vosges, 427. 

Braude, Physiological effect of sulphate of 
lead, 464 ; manufacture of sugar, with 
^ acetate of lead, 464. 

Bravais, Crystallography, ItS ; influence of 
the time of the day on barometric mea- 
suremeuts, 61 ; stiite of polarization of the 
atinospherq whilst the sun was surrounded 
* by a halo of 22®, 1 26. 

'Brazier (J. S.) and Gossleth (G.), Inves- 
tigations of cajiroic and oenanthylic acids, 
270; caproate of baryta, 271; caprone, 
271 ; electrolysis of caproate of potassa, 
271, and of ceuanthylate of potassa, 272 ; 
caproyl, 272. 

Breguet, Instrument for the purpose of 
measuring the velocity of railway trains, 
71 ; see Fizeau. 

Breithaupt, (A.), Glaucodate, 478; enar- 
gite, 478 ; aegyrine, 487 ; Leuchtenber- 
gite, 509 ; magnesite, 523. 

Brewer (W. H.), lludsonite, 487 ; scapo* 
lite, 496 ; mica, 497. 



INDEX OF AUTHORS, 


579 


Rrewster, Phenomena of polarization by C. 

grooved surfaces, 93 ; dark spaces and 

black hues of the solar spectrum, 100; Cagniard-Latour, Description of a little 
on the two n (Mitral points of atmospheric brass wind-instrument, 83; on whistling 

polarization, 125; chromatic g>tci*eoscope, with the mouth, 83 ; deportment of wooil 

128 ; new stereoscope, 129 ; on llaidin- ^ and wheat ^t a high temperature in scaled 
ger^s hruslies of light, 132. * tubes, 366# ^ 

ttrieger (A. W.), Jl'est for siryohninc, 419; CiihourSt On pclargonic acul, preparation 
removing silver stains, *31. •fnnii oil of rue l.*y oxydatibii with nitric 

Brodic, Condition of^the ekrmeiits at the 272; (‘omjmsitign, dejiortmcnt, &c., 

Mioinent of chemical change, 170;dcconi^ •# 272, 273 ; ^dccon^msitioii of the acids 
position binoxidc of hariflm, 202; on Cnllnti^i hv an excess o4 alkali, 273 ; the 

the alcohol-radicals, 238. » ^ It} ilro(^u hons in wood-spirit, .333 ; action 

Van den Brock, Colouring of i he tincture chlorine and hromine on the same, 

of resin of guaiacuiii with vegetable sub- 336; ^eiDevillc. 

stances, 352. * Caligny, Aspiration •apparatus, 71; new 

Bromcis (C.), Plating metals wath plati- phenomenon of suction, 7 1. 

iium, 429. Cal loud. Disiiitcction of excrcmcul for 

Bromcis (T h.), Steatite, 485; ])soudo- manu. by means of the motlior-lupior 

morphs of steatite after Hint, 5.38. * ♦'f K/llt-^^>ltvs, 439- 

Brouwin, Theory of t ties, 72. • Calvert, Preparation of the ehloratcs (chiefly 

Brooke (C.), Ai>plication of ]>hotography to **1 potassa), 1H(>. 

the self-n’gist ration of incteonflogical and Camphell (1).'), in diabetes mellitns, 

magnet icai (»hservat ions, 125 • • • 395; on Clark’s syap test for determin- 

Brooke (II. .1.), Ihaidanlite, 518 ; percylilc, . l^ardncs'^ of vwitcr, 41 1. 

,525. • • * (’ari^)t, Mci'hani(‘al thi*(>ry of heat, 25, 

Brooman, Coppering types and stcri'otvjio Carpenler, see Pereii'a. 

plates ])y galvanic action, 433 . • ' Casascea, Kstjmation and, separation of 

Bro<juette, Aninializing of cotton (li]ipli(‘a- iinlrdcs from other salts, 402. 

tion of casein in calico-jirinting* 171. Cauch \, 3'lH’ory of light, 86, 

Brougham, Oii^liflTraction of light, 92. Caiivy, (Quantitative dt‘termination of gold 

BruniM, see Pa you. and silvm- ladbre the blow-pipe, 409. 

Bruuiier (C.), 'Magnetic proi»erii(‘s of ice, Cellcier, xMat hcinatieal IPvelopment of the 
l.“)B ; red snow, 572. general laws eleclni-dyiiamic actions, 

Brush (J. (i.), Piri:-op;d, 483 ; si>odn*inene, 1(>9. • 

494; dcwevlit»‘, 5U8 ; M'ilhamsite, 508; C hal I i s, Tb(M»ry of motion of fluids, 61. 

danhnrite, 513. Chancel, Carbanilatc of oxide of ethyl and 

Buchner, jun., Analysis of the brine at of methyl, 284; formation and constitu- 

Reicherdiall, 122. Bon of other, .312; oxalic and carbonic 

Buch ner, sen., Alleged adulteration of ethers of a more complex composition, .318. 

powdered eoinmercial iron, 221 ; China Chapman (E. J.), Detection of lithium he- 

pseudo-rnhra, 375. fore he •blow - i>ipc,* 405; behaviour of 

Buff, Krsolutioii of a fluid vein into drops, strontia-.salls before tin; hlow-pipc, ^6 ; 

6 ; splieroidal state, 8 ; action of electro-^ hrci.dakit<!, 4H6. 

magiictii; spinils and cicctrf^niagncts at a Cliatiiif OccurremMi of iodine, 183. 
distance, 142. * Chod/icw, Aleoholates, 205 ; nitrate of mag- 

Buff and Z am mi ner, 4311 the magnetizing ncsia, 205. 

power of the eUMdric eurrcnl, 14.3. • Clapiivron, Meehariiea> theory dT heat, 25. 

Briguct, Formatiim of ether, .311* Clare, Kemarkahle lightning phenomenon, 

Bunce (J. B.), Wtillastouite, 485. 162. 

Bunsen, Mechanical theory of heat, 2.3; Clark (Thos.), Testing the hardness of 
.influence of ]>rcssure cn the congealing- water by soUp, 412. 

point, 33; condensation of gases, 44; Claudel, Photographometer, 133 ; Dyiiac- 

influence, of pressure ou the nature of tinometcr, 134. 

eruptive rocks, 527. Clausius, Mechanical tlicory of heat, 25, 

Bussy, Occurrence of iodine, 183; eoiu- Clement, Composition of the blood of 
busHon of hydrogen in oxygen and in the horses, 381. 

sjiJt-radicals, 172. Cloez,Bisulpho-terchlorideof antimony, 2 17. 

Clo^ and Craliolet, Vegetation of aquatic 
plants, 373 . 


r r 2 



580 


INDEX OF AUTHORS. 


Cockle, Influence of magnetism on light, 
89. 

Coffin, Instrument serving to measure the 
changes kml duration of the wind, 71. 

Come, -Fiory ordeal, 10. 

Gorenwinder, Iodide of phosfdiorus, 185. 

Cotta, Artificial formation of metallic sul- 
X)hides, &c.^ 535. 

Cotterean, Analysis of urine, 420. ' 

Cox, Equilibrium and motion of solid clastic 
bodies, 58. 

Craniiiore, Defeat of the eye, ,131.' 

Craw (W.), Acid water of Oak f Orchard, „ 
(New York), 428 ; mica, 497 ; amervUte, 
498 ; tripliyllinc, 519. •' *' 

Credner (II.), Allanlte (orthite), 488. 

Crelle, Proofs of the law of'’ the i)arallelo- 
gram of forces, 54 ; lateral jn-cssure of the 
earth against resisting walls, 54. 

Crossley (U.), Algeritc, 505 ; iHirmiciilitCy 
505 ; schorlaniite, 513. 

Curr (J.), Tension of steam, 42. 

Damour, Alhite, 491 ; lahradoritc, 494; 
anorthitc, 495 ; kaolin from beryl, 499 ; 
atomic constitution of glucina, 546 ; 
analysis of volcanic rocks from Iceland, 
558 ; analysis of millipora lime-stones, 
500. 

Dana, Connection between composition and 
cryslalline form, 19; vqH)diimene, 494; 
dunhuritc, 51.3. ^ 

Dana (J, D.), and Craw, (W. J.), Trqdiyl- 
liue, 519. 

Dana (J. D.), and Silliman, (B.), jnn., On 
the micas, 490, 

Danson (J.), Hyposulphamylic acid, 330. 

Darrack (J. 1).), Mjca, 497. ^ 

Darby, Bichromate of ammoiiiar 212 ; 
tlouhle salt of hichromafe of ammonia and 
protochloridc of mercury, 212. 

Dauheny, Devclopinenl of ferns; ihflucncc 
of carbonic acid on vegetation, 374.® 

Dauber, QrjstalVme form of suheyanide of 
copper, 244; of'’hippuric acid, 278; of 
piperine, 297 ; of furfurine, 297 ; of chlo- 
ride of mercury and nicotine, 298. 

Davy (Maritj), Dn the use of the torsion 
balance in electrometry,' 158 ; spark- 
micrometer, 159. 

Debus (II.), Various decompositions of bin- 
oxysulpho-carhonate of ethyl, 312; esti- 
mation of sulphur- in organic compounds, 
401. 

Delahaye, On schist-oil, volatile oil of 
bituininous slate, 335 ; inouograitii of 
bituminous schists, 566. 


Dclanoue, Formation of calamine beds, 
532. 

Delesse, Bronzite (diallagc), 486; garnet, 
490 ; oligoclase, 492 ; chrysotilc, 508 ; 
chlorite, 509 ; magnetism of fused rocks, 
527 ; influence of magnetism on the crys- 
tallization of rock constituents, 527 ; 
analysis of granite Valorsine, 545 \ 
chemical examination of syenite from 
Egypt, 540? of felsitc porphyry from 
I Egypt, 547 ; of felspar in diorite, 549 ; 
of variolitc’of the Durance, 54(t; of kersan- 
tone and kersantite, 553 ; of the Serpen- 
tine of the Vosges, 555. 

Delffs, Ifhtio of the rcfrangihilitics of 
fluids, 104 ; i>rcparation of fiimaric acid 
from Fumaria officinalitt, 253 ; bifumaral^ 
of ammonia, 253 ; on racemic acid, 258 ; 
preuaration of uric acid, 277 ; preparation 
of nelenin, 346 ; gasometer, 420. 
Dcnt,*‘Descrii)tion of the aneroid baro- 
meter, 71. 

Desains, Polarization of light by reflection, 
106 ; see Provostaye. 

Descloizeaux, Diasporc in emery of Naxos, 
483 ; crystadino form of w'olfram, 516. 
Despreiz, Electrical luminous arc, 167 ; 
dep6rtmcutr of carbon at high tempera-^ 
turcs, 173. 

Dessaign^esy Comparative deportment qfe 
fumaric, maleic, and acoaitig acids, 

, succinic acid fermentation, 256 ; fornji^fe^ 
of succinic acid by oxydation of 
acid, 257 ; formation of aspartic acid,anap 
transformation into succinic acid, 281. t 
Devil le and Cahours, Ratio of the rc- 
frangibilitics of fluids, 105. * 

Dczanticrc, Inversion of the image on the 
retina. 127. 

Doe rig, Dopplerilc, 526. 

Doilfus, see Venlcil, 

Uomeyko (J.), Olivine, 488. J 

Donkin, General laws of motion, 6D 
Donny and Wareska, Adulterati^Ii^of flour, 
and its detection, 459. yi"-" 

Donovan, analysis of antiqufl bronzes, 434. 
Do|)pler, Classiflcution of coWurs, 108 ; 
number of all possible visual impressions, 
127 ; coloured light of the double stars, 
132. 

Dove, On a new stereoscopic method,' 129; 
particular phenomena of binocular vision, 
129. 

Doyere, Method of analysis of gases (by 
absorption), 397. 

Drach (S, M.), New thennometric scale, 
37. 

Drapiez, Epidote, 488: 

Dub (J.), Attraction of straight cylindrical 
electromagnets, 139. 
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Dili) lone, Arrangement for hot filtration. 
421. 

Diihois (A.), Nutriment in hran, 469. 

Duliosq, Apparatus for shoe ing a constant 
electric light, 122 ; on one of Brewster's 
stereoscopes, 129; moderator and fixer 
of the electric light, 167. 

Dubosq and Soleil (H.), New compensator 
and saccharhnetA-, 125. 

Dubrunfaut and de *M ass v, Manufacture 
of sugar with baryta, 464. * 

Duflos, copaline, 526. , • 

Dufreiioy ^A.), Dias))orc, 483. 

Dujardin, On the secretion of wax by 
insects, 396; secretion of salijylons acid 
from the larvae of Chrysomela 
396. 

Duncan (A.), Double salt of chromate of 
lime and chromate of potassa, 213. 

Durocher, Igneous origin of granite^542; 
see Maltfguti. ^ 

Dutiron, Measurement of indices •of re- 
fraction, 102 . 


E. 

• ^ 

Ebelmen, Separation of magnesia ft;pm the 
alkalies, 405; estimation* of alkalies in 
silicates, 405 ; analysis of Wachyte of 
Comrnentiy, 557 ; see Sal vet at. 

Edwards (J. 11.), Deportment of albumin 
Avitli arsenious acid, 376. • 

Ehrenbcrg, Examination of the Collin lauro- 
gemm (kind of pumice), 559 ; of volcanic 
ashes, 559; Eussi-in black eajth, 443 ; 
meteoric dust ; red snow of the Alps, 572. 

Ehrmann, Analysis of the llcuriettaquelle 
at Jahorowitz, 124. 

Einbrodt, Alcoholatcs, 205 ; nitrate of mag- 
nesia, 205. 

Elderhorsi (G. W.), New salts of quininf, 
285; of cinchonine, 286; of morphine, 

' 287; of strychnine, 293; of brucine, 29.3# 

Emuions, Occurrence of gold in the United 
States, 477. • ' < 

Enderlin, Alkalies in ^lood, 384 ; on bile, 
390. 

Engclmann, Analysis of beer, 466. 

Erdmann (O. L.), Peculiar crystiHine form 
of chloride of ammonium, 199- 

Erdniaun (O. L.), and Marchand (R. F.), 
Equivalent of calcium, 203. 

Erni (II.), Acid water of Oak Orchard, (New 
York), 428; chesterlitc, 493; cuphylUte, 
499; danburite, 513. 

Escher van der Li nth, Red snow, 572. 

Esprit, Reducing influence of charcoal in 
the moist way (refutation of Schonheiii's 
statements), 173. 


• F. 

Fairbairn, 'Smelting of magnetic iron ore in 
Pennsylvania, 433. 

Faraday, Diamagnetism of gases, 151; on 
diamagnetic polarity, 151. • 

« Fario, Defecls of the eye, 131. 

Far re, Cause of the impressions on rolled 
^ j# I'^toues in certain conglomerates, 540. 

Favre and Silbermann, DcvelojuUent of 
^ beat in chemical combination, 21 , * 77 , 
•Faye, Oyi thebntcrnEil boat of the oarlli, 72, 
FejiiUng, Occurrence of ioTlinc, 183. 
•Feilitzs^b, On the penetration of cleotro- 
magnolism into the interior of soft iron 
and on ific point o^ magnetic saturation, 
144 ; magnetic form of electric spirals, 
144. 

FelleiriM'i'g, Analysis of the water of the 
Guimigelbad, jicar Berne, 422 ; of its 
• deposit, *4 24. 

Field (K.), Ashes of cactus, 457; native 
alloy of copper and^ilver, 477. 

Figuier, Deternfltiation of bromine, 403. 
•FilUol, Sulphur wafer of Bagneres de 
• LiJiphonT 427. 

Fischer (N. W.), On mellitie aeid, 252. 
Fisher (W.), Analysis of the green saml of 
New jers(*y, 51)3. 

Fizeau and lircguet, Velocity of light in 
air and \vatc;r, 91. 

Fizeau and Foucault, Interference forgieat 
cf.lfercneo of path, 91. • 

Fizeau and G on nolle, Velocity of electri- 
city, It-s. • 

Fleitmanuy l^»rmation of amnionia from 
sulphuretted hydrf>gen and atmospheric 
air, 198 ; discrLinination of tin, antimony 
and arsenic, 408. 

Forchhammer, Phosphoric acid, fluorine, 
&c., in sea-water, 421. 

Fordos aiifl Gel is, on thionic achls, 181 ; 
sulphide of nitrogen, 192; quantiialivc 
dclerini nation of the thionic acids, 4(nT ' 
Fonca^ilt, Velocity of light in air and water, 

► 89 r see Fizeau. 

FraiiKenlieim,Crystal]inc form of anemonhi, 
345. . • 

Frankland, On the alcohol -radicals, 236; 
action of chlorine on hydride of ethyl and 
on methyl, 236 ; action of solar light on 
iodide of eUiyl, 312 ; iodide of amyl, pre- 
paration i)roperties and decomposition by 
zinc, 324. 

Frankland and Kolbe, On the alcohol- 
radicals, 235. 

Franz (R.), D|termination and laws of the 
hardness of minerals, 474, 

Frc^ny, Researches on gold; the oxides; 
aurosulphite of potassa, 227, 228 ; prepa- 
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ration of binoxidc of pliftinutn, 228 ; meta- 
morphoses of tartaric acid by heat, 258. 
Frericiis, Composition of semen, .'iOl. 
Frcseriius, Deportment of meconiinn, 420; 
apparatus for desiccation, evaporation and 
[>reparation of distilled vvater^ 421 ; analysis 
of the water of tlie Kochhrunnen at Wies- ' 
badeu and its' deposits^ 422, 423. 

Fresenius and Scliulze, Heady deiermit^a- | 
tion of t he spec. gray, of potatoes, 4 GO. 
Fridau (t'r.), Ank£rit^e, 523; analysis of an^ I 
alum-rock, 558, • , * i 

rriidmann, Brookite, 481. < 

Fuchs (W.), Volatili'/.atiun of goid**and silver®* 
during the process of roastipg,« 13U ; ex- 
traction of silver from the ores, 430. 

4 

G. 

Garot, On the colouring matters of rhubarb, 
erythrose, 3()1 . . • 

(iarret II.), Chromic iron, 485; eupliyl- 
lite, 41111; scapolit(> lllG ; inarmolite, 508. 
Ciarric (J.), ilevelojnnent of heal by the 
compression of aif,, 21. ^ 

Gassiot, Deportment of earhon (diakiontl) 
at higli temperatui;cs, 173. 

Gaud in, (3ieap and powerful lenses, 122. 
Gaultier de Clauhry, Dctectiuu of metal- 
lic poi.sons in judicial analyses, 400; on 
the application of baryta in the niamifac- 
lure of sugar, 104. 

Gclis, see t’ordtis. * 

(jeutelc, Mauutaeturo. o^ soft soap, 434 ; 

till to of. yidlow prussiate o,* potassa, 4, '15. 
Gerliartit, On the platiniim-hases, 220; on 
the aleohol-nulicals, 235 ; nn llie com- j 
pounds <h’n\ed from eyanuric acid and 
eth( r (Liiijprieht), elhy lamine-urea, r\a- 
iiuro-viuic acid, 210; formula of seM|ni- 
CYiinide of id itiuiiiii and potassium, 2 l.'> ; 

roiistitiitioii of cj^ameliiric a! id ipid tin* 
.^lellon-eompoimds, 251 ; artitieial produc- , 
tion of alcohols, 307; helcniii, 310; see 
Ijaurent. ^ 

Gerolt, Gold from California, 477. 5 

G i hso n ( J . 1 1 .), Aerolites iu Caban as County, 
North CliroliiiJi, .570. | 

G i Hard, A]>plieatioii of hydrogen as fuel and i 
illuminating material, (08. 

Girard (C.), On the so-called biogen, 377. 
Girard (L. l>.), On water-wheels and tur- 
bines, 71. 

CDudstoiie, Chloropbosi»hide of nitrogen, 
192; nitrophosphoric acid, 19 4, ; ! 

deuto-nitrophosphoric acid, 190; action of 
sidphur on pentachioriclei of phosphorus, 
sulphochloride of phosphorus, 1H9. 
fUudstone (J. U. and M. G.), Growth of 
plants in various atmospheres, 374, 


Gmcliu (C. G.), Orthociase, 490; natro- 
lite, 502. 

Gmelin (L.), Action of ammonia on allox- 
antin, 278; formula of lantanuric acid, 
278. 

Gohley, Faham-leaves, 375; cumarin, 375 ; 
roc of the carp, 377. 

Gop]>art, Remarkable lightning phenointj.- 
non, 102. 

Goniielll, sc^o Fizoau. 

Gorup-Bcsaiiez, Detection of phosphorus 
* in cases of poisoning, 400 ; methods of 
analyzing blood, 120. ^ 

Gosslctb (Cl.), see Brazier (J. S.) 

Got tlieb,^ Paramylon, 305. 

Grager, Preparation of succinic acid from 
inalutc of lime, 250. 

Graham (Thus.), Diffusion of liquids, 10; 
devolopjricnt of heat in clicmical combina- 
tii/.i, 21 ; motion of gases* tliroiigli ca]»il- 
lary tul>es, 08 ; tr lusfusion A* transjura- 
tiori, transplrability of various gases and 
\apours,*09 ; formation of ether, 310. 

Graham (TJJios.), Tbom.s6n (Tbos.), and 
n ofmann (A. W.), On the apjtlicalion of 
acetate of dead in the manufacture of 
sugar, 403. 

Grant (J.), Preparation of nitrate of oxide 
of ethyl, 318. 

Grassi, Gonipressibility of fluids; 59. 

G rati old, sec Cloez. 

G rebel, Lightning jibcMiomonon, 102. 

GVegory, Pi'cparation ami purifuaition of 
chloroform, 308 ; on the a])pUeatiou of 
lean in the inanufacture of sugar, physio- 
logical ctfect of snl]»hitc of lt‘ad, 40 4. 

(jiriffin (J. J.), Spec?, grav. of aipicous solu- 
tions of ammonia, 199; ammonia-meter, 
199. 

Grimm (Cb.), Knplbviiidig, 479 ; anal, of 
grey marble of Villmar, 501. 

llrosliaiis, Relatloji between bolling-])oint 
and composition, 39. 

<G rimer, j)iallogite (luangancsc-spar), 523 ; 
formation of manganese-deposit ^4, 530. 

G ill erboek, ‘Quantity of salt in the. evacua- 
tion:!^ of cholera patients, 395. 

Giieyiuard, Variolite of the Cajirac, 551. 

Guillot and Leblanc, Casein a constituent 
of the iTlood, 383. 

H. 

Haeffely, see We> ermann. 

Hagen, Capillarity, 3; resolution of a fluid 

- vein into dro])s, 5. 

llaidingcr. Optical pro]»crties of Ander- 
sonite,! 13 ; ditto of chn sammate of potassa, 
113; ;»scudomorphb, 525; foriualioii of 
agatc-ainygdaloids in melatdiyres, 540. 
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Ilaidingcr, see Liebencr. cohimbite, 514*; tani’aliim-ores, 515; sa- 

il andskc, Decomposition of sugar by phos- marskite and ytlro-ilhucnito, 515. 

phoric acid, 302. " Herzog (C.), Impnriiics of iodine of coin- 

Hankcl, Electricity of the flame, 162. merce, 184 ; iodide of cyanogen, 241. 

Hare, Explosion produced by fusing salt- Hess (J.), Development of beat in ehcniical 
petre, 200. combi natij^n, 21 ; latent mcll iflg-hcat and 

Hartshorne (C.), Enierylite, 498. • spec, heat of ice, 39. 

art ung- Schwarzkopf, Adulteration of^ Ilcssell, Colour-changing , Apparatus, 121. 
essential oils, 3 S 0 . ^liggin (J.), Detection of very small quati- 

Ilartwell (C.) and HiPt cheemk (E.), Spodu- titics of nitric acid, 103. 

iiicne, 491 ; triphylline, 519. Hills, Purification ofcAil-gas by scscpnchlo- 

llausniann (J. F. E.), MctaUnrgic crjstaft * ride gf iroif, 467. ^ 

lograpliy* (silver, lead, copper, iron, bis- ll«p]>isley ^J.), Ucfleoting-lclcscopc, 122. 
inutli, sulphide of lead, sulphide of zinc, llirzclfil.), Deportment (»f sidphidc of soda 
oxide of zinc, suboxidc of co]ij>er, sesrpii- with meyillic salts, 180; action of hydro- 

oxide of iron, silicate ami lnsifK¥ite of chloric acid and cop])er on niolybrlic; acid, 

protoxide of iron, chytO]diyllite, Hum- 210; double snl])hide of inol>hd4Mnnn ami 

boldtilite, felspar, sulphate of lead, arse- potassium, 210; double salts of suljdiatc 

nite of copper ? arsenate of nickel), of potassa or ammonia with sid})liale of 

17, 18; oif some physical pro])eities of ])r<ttoxide«>f mercury, 227 ; dolomite, 522, 

arsenious acid, real^ir ami orpiimmt, 216 ; •Hitcbcofk (K.), see Hartwell, 
chytoplixllilc, 485 ; alheriastite, 195. Hlasiwctz, Action of bisulphi<lc of carbon. 

Hayes (A. A.), Spartalilc or bcmI zinc-ore, iind ammonia on* aactone, 268 ; dry distil- 

179; black CO per, 480 ; pwrbite,«515. lation of snljTliomcsilylate 0/ lime with 

Van Hees, S?i)cc. grav. of a number of vola- ' j>rotosid])hide of poyissinni, 269 ; conqio- 
tilc oils, 330. ^ • * si^ion <»f eincboninc, 285 ; eiiiobotiiie, 

llc:ide])ricnt, Xeplicline, 190; obcn ical 285 ; oxydation of yiiistard-oil and action 

examination of the nepheliiie^oleritc, of ciinstic soda on it, 3.33 ; see It oeb led<;r, 

556. * ^ Hodgett, On the ai)plication of liydrogen 

Heintz, On cbolesterin ^brrnuhf, crystalline as ilbnnimiling material, 469. 

form and dcportinciit at a high tempera- Hofmann (A. W.), On the alcohol-radicals, 
lure), 390. 235, 21^8 ; attemj»t to unite the mob'cnles 

Hennelierg (W.), Preparation of suljTlio- ?>f ditferenl radicals inlt> one compound, 

cyanide id potassium, 246; on tlio inellon- 238; deeomyositir)n of valeric ac‘id by 

coin]>oniids, ]»rcj)aration of iru llofkide of beat, 269 ; ^ndion of nitrous apid on aiii- 

potassium, 248 ; decomposition by potassa line ami the alcohol bases, 299 ; ditto on 

(cyameliiric acid), 219, brucine, 300; cuminic acid passes nn- 

Henrici, Electricity of the flame, 163; elec- changed through the body into the urine, 

trieal polarizatioit, 165 ; thermo-elcctrical and toliiylic acid is thus conv<‘rl(‘d into an 

phenomena between metals of the same indifferent substance, 395 ; .«ce (Graham, 

kind, 168. Ilolger, analysis of limestones, 562, and 

Henry ((>.), Separation of iron and mang%- table C.® * 

iicse, 406; mineral water of Cransac and D’llombrcs-Kirinas, rlefect of the eye^UU^ 
du Fraysse, 427 ; apjdication of hydrogc^i archrornutopsy, 131. 
as fuel and illuminating iniiierial, 468. Horli#!, ralrarcous sand of Brittany, 561, 

Henry (T. II.), Apatite (francolite), 519. • ilor/ford, resistance of sulphuric acid to 
llerai»ath (Tb. J.), Analysis of the fluid from electrical conduction, 1 60; colour of arnor- 

an ovarian tumour, 396; on “ warping,’’ phous-snlpliur, 180 ;• arnount^tf ammonia 

comparative analyses c»f the goil, water, in the atrnosjdicrc, 198; relation between 

and mud employed in this mode of ma- the atomic weights of calciniii, stroiitiuni, 

nuring (from the river Trent) 410; ashes barium, and magnesium, and other pro- 
of wheat, 453; of rye, 151 ; of oats, 454 ; pertics, 20« ; anthracite of Lcliigh, 469. 

of common field-beans, 4o4 ; of batates, Iloyer, Rectification of ether, .310. 

457; of eddoes, 457; analysis of the Hubbard rc). P.), Rutile in quartz, 480. 
sediment ill the coppers of sugar-refineries, llugard, Celesline, 520. 

460. Hull (J.), Disengagement of gas by ammonia 

Hermann, Connection between composition from the rcfydue of the solution of east- 

and crystalline form, 18; arkan.sitc arnl iron in liydrocbloric acid, 222; on suJpho- 

brookite identical, 481 ; acsebynite, 513; Of anidc iff copjicr, and ^nlphocyarjide of 

pyrochlore from Miask, 514 ; ttnitalite and silver and potassium, 247. 
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Humbert de Molard, Photography, 136. j 

Hunt (E. B.), On Marriot’s law, 60; new 
theoiy of light, 86. 

Hunt (U.), Electromagnetism as motive 
power, 53 ; on the chemical aclion of 
luminoUb rays, 133. 

Hunt (T. S.), Mineral water *of Caledonia 
(Canada), 428 ; iseriue, 484 ; nickel-vitriol, 
520. . ^ ^ 

lluraut, Supposed compound of hydroferro- 
cyanate of potass# and urea, 377. , 

Jackson (C. T.), Water of a spring, near thd 
Great Salk Ldae, 428 ; analysis of tetra- 
dyinite, 477; chrysocolla, 501 ;*apophyl.* 
life, 502 ; analcime, 503 ; prjhi^te, 505 ; 
vcrmiculite, 505 ; ^inc-blende, 479. 

Jacob, Absorption of the , light by the 
atuiospbcre, 125. 

Jacobi, Copying dagucrrot\'])c pictures by 
the electrot>])e process, 138. « 

Jaoquelain, Deportment of catbon (dia-* 
niond) at high temperatures, 173; pre]»a- 
ration of iodic aci^b 184 ; test for iodic 
acid, 185; equivalent of^ iodine, 185; on 
the hydrates of sujj)huric acid, 180 ; new * 
compounds of carbonate of ^ sodan anil 
water, 200; atomic weight of magnesiiiui, 
201; new sulphates of magnesia, 204; 
new carbonales of magnesia, 20 i ; dulcin 
(didcose) a new kind of sugar, 303. 

Jainin, Reflection of light by transparent 
bodies, 05 ; total reflection of light, 105 ; 
state of poiari’/Ation of two rays in qukrtz 
and their elliptic \ibration, 110 ; sec Mas- 
sou, ' 

John, Relation of nitrogen in manure to 
that in the crops, 430. 

Johnson (W, R.), Anicrican coals, 109, 

Jomard, Remarkable lightning phenome- 
non, 102. 

Jonas, Prepfiratioii of Tinofura ferri jot/at 
223; formation of nitrite of o\»le of cth>l, 
318; formation of acetate of ctlivl, '318. 

(Ilciu’c), On digestion, 381 ; exami- 
nation of chylous urine, 301 ; aininoniacal 
S'altb are partially changed into nitriL acid 
by passing tluH^ugh the body into the 
urine, 395. 

Joule, Mechanical eqni^aleut of heat, 24; 
lightning phenomenon, 102 ; prepai*ation 
ami couipositiou ofv^irious amalgams, 227. 


K. 

Karst en (C.), Analysis of an asphalt rock 
(dolonute), 500 ; analysis^ of an earthy 
substance passing into true brown-coal, 

. . 

Ka>sei (NV ,), Aubjdrous oaibonate of soda 


on clay-slate, 522 ; analysis of clay-slatc 
from the Hartz, 568. 

Kekul^, Sulphamylic acid, 327. 

Keller (F.), Preparation of propionic acid 
from bran ; propionate of baryta, 269 ; 
acid in brown bread, amount of nitrogen 
in rye-bread, 459. 

Kemp, Preparation of pure sulphuric aci^ 
180; preparation of’pure hydrochloric 
acid, 187; nianufncture of iodine, 184; 
apparatus for regulating a gas-flame, 421. 
•Kendall, Deportment of albumin with arse- 
nious acid, 376. • 

Kengott, Dioptase, 501 ; Ilarringtonitc 
and Lcjmntite, 502 ; antrimolite and 
poenahlite, 502 ; berzeline, zeagonite, 
abrazite and gismondine, 504 ; car;)ho- 
lite, 504 ; copalinc, 520 ; pyropissite, 526. 
Kerl, Massive phrenite, 505. 

Kcriiv Loxoclase, 491. * 

Kcsscl. Occurrence ff diamonds, 475, 
Kircblioff, Vibration of an ^elastic circittar 
plate, 78*» 

Klciit' (L.),#» Compounds of metallic chlo- 
rides with chloride of cyanogen and with 
hydrocyanic Acicl, 242. 

Knoblauch and Tyndall, Magnetic de- 
port^nt of crystals, 153. 
KiioclWtthaubr, Leyden battery and its 
discharging cuiyent, 101 ; correction of 
observations with an electric battery com- 
posed of unequal jars, 161. 

KAop (A.), Analysis of chytopliyllite, 485. 
Kobe 11, Connection between composition 
and* crystalline form, isomorphism, tliinor- 
phisin, polymerism and heteromeiism, 18; 
deteciion of phos\)horic acid when in 
conibiuatiou with alumina, 400 ; con- 
duetivity of minerals for the galvanic 
current as a mineralogicid character, 47 1 ; 
hydrargillite, 483; araeoxeno, 517. 
Kochliu and PIossj, Action of chloride of 
ammonium in the oxydatioii of djes by 
« salts of protoxide of copper, 472. 

K o h Ir a u s ch, clcctroscopic measurements, 

• 164. ^ 

Kokscharow, Broojcite, 480. 

KoU)c, Views on the organic radicals, 234 ; 

on the alcohol radicals, 237. 

Koike, von. Distribution of magnetism in 
electro-magnets, 141 ; new method bf de- 
termining its intensity, 141. 

Kopp (IL), Determination of boiling- 
points, 40; relations l>ctvveen boiling- 
point aiul composition, 40. 

Kosmann, Preparation and composition of 
Kermes, 217 ; mineral water pf Nieder- 
bronn, 426. 

Kreil, Self-registering thermometer, 38. 
Krng von Nidda, Corneous lead, 524; 
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pseudomorph of cerusite, 525; formation 
of calamine beds, 533. 

Kuhn (O, B.), Application of coal* gas for 
chemical operations, 421. 

Kuhlmann, Manufacture of sugar, use of 
carbonic acid, 461, 462 ; use of phosphate 
of ammonia, 463. 

JCupffer, Physical central observatory at St. 
Petersburg, 1 ; •then no-barometric Jftta- 
sureinent of hcights,»43. 'w 

Kyd (J.), Composition of ifitroprusside of 
sodium, 245. • 


L, 

• 

Lajonchere, Examination of the sediment 
of the Nile, 439. 

Laming, Purification of coal-gas; applica- 
tion of scsqaichloride of iron, 467. • 

Lammerts van Bucaiin, Digestion of milk, 
3H1. • 

Lamy, Recurrence of iodine iP potashes, 
183 ; sepai*atioii of iron an^ji inuiifunese, 
407. 

Landerer, Analyses and « statements on 
some Oriei.'lal waters,* 427; eriicK>^ from 
Naxos, 483 ; chromic iron, 484 meer- 
schaum, 500. • 

Lane (J. 11.), Method of disclwrging the 
Ley<leii battery, 159. 

Laiiglois, Composition of iron-ores and of 
cast iron made from tlicm, 432. • 

Laskowsky, Compusitioii of the atmosphere 
during the cliolcra epidemic at ^^k)scow, 
197. 

Lassaigne, tubers of Oxafis creiiaja^ 375; 
action of tlie pancreatic fluid on fats, 381 ; 
detection of phosphorus in cases of poison- 
ing, 400 ; estimation of sugar, 417 ; recog- 
nition of hlood-stains, 420; dcpoitincnt 
of the cerebral substance, 420. • 

Lass ell, Reflecting-telcscope, 122. 

Lathrop, On single and double vision, 12ti. 

Laurent, Constitution of the salts of oxides, 
RjDg, 171 ; constitution the })oratcs/» 
175; sulphide of iptrogcn, 192; pyro- 
phosphamic acid, 195 ; constitution, of the 
compounds formed by the action of aru- 
monia upon other substances, ltJ9; tungstic 
acid, 208 ; ferro-tungstic and ferro-nian- 
gaiio-tungstic acid, 209 ; on the alcohol- 
radicals, 238; composition of tlie com- 
pound of cyanogen and sulphuretted 
hydrogen of Gay-Lussac (sulphoxale- 
nide^, 246; constitution of the kakodyl- 
cohipounds, 252 ; of euchronic acid, 252 ; 
gallic and tannic acids arranged in homo- 
logous series, 263 ; composition of bromo- 
benxoic acid, 266 ; on the formula of 


adipic acid, 27 >; fonhulse of the odniyl- 
compoimds, 277; new formulae for several 
acids derived from uric acid, viz. ; inyco- 
melic, hydriluric, . nitro-hydrihiric and 
dilituric acids, 277, 278 ; nitro-phtalimide, 
283 ; sulphanilic acid, 283 ; nitro-sulpho- 
benzolic a<5d, 284 ; new forn\|)|lie for some 
benzoy-compomids, 333 / constitution of 

^ the essential oil of mustard and its 
derivatives, 333 ; naphthalin-compouuds ; 

, action of chlorine «i naphtbalin, 338 ; 

• thion^phtbamic acSl ; iiitrosulpho-naj)]itlia- 
Jic acid, 368 ; dulcose, fi new sugar from 

^ Madagascar, 363, 364. 

Lai:ren4 and Gerhardt, Constitution of 
stibethyl and its copipounds, 324 ; action 
of ammoni:^ on oil of bitter almonds, 330. 

Leblanc (F.), On carbonic oxide in combi- 
nation with metallic salts, 173; sec 
Gllillot. * 

•Led<lin, ^;c Blum. 

Lefort, Flow of water in tubes, 63; equiva- 
lent of cbi'omiui^, 211 ; hydrates of 
sesquioxidc of*chromium, 211. 

* Lefroy, Application dj photograiihy to the 

• self*rc|^slration of meteorological and 

iiuignetical oliscrvatious, 125. 

Legal, Sjdieroidal state, 8 ; fiei7 ordeal, 10. 

Legclcr, Wind and rain gai%e, 43. 

Lehmann (U.), Adulteration of quinoidlne, 
285. 

Lenoblc, Guaicuru-root, 375; yerba-inatc, 
flic Paraguay-tCn; psoraViine, 376; analy- 
sis of the concretion from the stoma<*h of 
a cow, 39'). * ' 

Leiiz (E.), Digestion and absorption of fats, 
381 ; action of the pancreatic fluid on 
fats, 381. 

Lcsbros, Spouting of water tlirough rect- 
angular openings, 61. 

Leube (G.), Analysis of numerous dolomites, 
560, aitd^ table F. •* 

Levof, Sulphate of sesquioxidc of iron, 2 22 ; 
(^composition of tercbloride of golTinffJr 
sulpjiuretted hydrogen, 228 ; equivalent 
ofj^old, 228. 

Lewv, Comj)Obition of llte atnaosplieric air, 
19>. * • 

Ley meric, Crystallography (tourmaline), 17. 

Lieb crier (L.), ami 11 ai dinger, Pscudo- 
morirhs of serpentine after augite, 537. 

Liebig (G.)^On the respiration of muscles^ 
381. 

Liebig (J.), Constitution of the racUon- 
com]X)uii(ls, 252 ; determination of oxygen 
in gaseous mixtures by an alkaline solution 
of pyro-gall^t acid, 398 ; determination of 
the hyclrocyanic acid^ in the mcdidnal 
apid, and in bitter almonds* and laurel- 
water, 404. 
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Liebig and Wohler, Qdorophosphide of 
ultrogen, 192. 

Limpricbt, Compounds derived from cy- * 
anuric acid and ether, 239. 

Li nek (Ch.), Double salt of chloride of 
magnesu^in and chloride of ainnioiiium, 
205 ; in the fat of thfc turtle, 274 ; 

on comi^rcial sulphate of quinine, 285. 
Lissajoiis, yodal lines of rods vibrating ‘ 
trail verscly, 73. ' 

List (K.), Sericit<\ 507 ; picrolite, 508; 
niisy, 52 1 ; chcniicai examination of th<? 
Taunus slate-rrtck, 507. ♦ 1 

Tjocke, phantascQpe, 128. * « 

Lowe (J.), Luminous electric bijpshes of 
peculiar beauty, 161. • 

Lbwcl, Supersaturatfon of solutions of salts 
(sulphalc of soda), 200. 

Lbwig, Identity of suliihctlnlo-sulpburic 
acid and ethylo-hyposuljiburic acid,. 317. 
Lbwig and Schweizer, Producti«»of ilocoin-, 
]iosition by heat of a mixture of ac«*tato of 
lead and clry Parisia^n blue, 267; stil)otli>l 
and ethylstibyl, 319, .vyyi 
Logemnn, PreparatKm of steel inagnels of 
unuMial strength, 138. • • 

Lon gch amps, Formation and artificial jiro- 
ductioii of saltpetre', 200. 

Loomis (E.),' Eflieaey of liglitning-con- 
diietors, 102; gal\ aide battery, 103. 

Loose, Camphor of parsley, 310. 

Lory, ITonddende, 187 ; epidote, *188 ; 
aiulesine, 493^ examination of iliaHasc 
and diorite of Oisans, 518. 

Lovering, Aneroiil banAnetor compared 
with the inereurial, 70 ; o\»tieal illusions, 
129. 

Liulwig (U.l, Indirect determination of 
carbonic acid, 398. 

Ludwig (U.), On the jdiysieal ami cbendcal 
properties of small, 437. 

Lyman, Diamonds imCalifornia,crl76. 

«r 

M. 

Maas, sec Martens. * . 

Maggi, Cbaiigc of the conducting po><’or of 
heat hy ivagnctism, 45. 

Magnus, Formation of bubbles in water, 6; 
on tlie motion of streams of water, 65 ; 
cause of the peculiar motion of ascending 
smoke, of the spiral propagati/m of stonns ; 
pljmciple of the action of the blasting- 
machine, 68 ; action of manure and of the 
organic constituents of soil, 438 ; iudueiice 
of the constituents of the soil generally, 
416. 

Malaguti and Diirochcr, Occurrence and 
extractions of silver, 431 ; analyse:^ of 
copper-pyrites, 479. 


Malenfaiit, Strength of the ammoniacal 
liquor of gas-works, 467. 

Mallet (W.), Platinum in the gold-sands of 
Wicklow County in Ireland, 476; analysis 
of native gold from the same, 470; tin- 
stone in Irish gold-sand, 481. 

Malone, Pliotography, 138. 

Mar dial, Influence of shaking on tlij^ 
mnount of fibrin in thi; blood, 383. 

M* chand (E.), OQ^un’ence of iodine, 183, 
184; detediioii of iodine in ashes and 

o mineral waters, 402 ; water of Fecamp, 427. 

March and (R. F.), Luminosity of phos- 
phorus, 178 ; equivalent of tungsten, 206 ; 
nitrogen^iii cast-iron and steel, 221 ; ana- 
lyses of gases, 397 ; composition of the 
residue left after dissolving cast-iron in 
Indrochlorie acid, 433; pyroiiissite, 526; 
composition of air in i)rowu coal mines, 
565; see Erdmann (O. L-) 

Mareliand (R, F) a^fd Scheercr, Equiva- 
lent ^»f magnesium, 204 ; magnesite (talc- 
spar), 52,3. 

Marc,V (voq der), Strontianite, o22 ; ana- 
lysis of green sand from Hamm, 502. 

Mar esc a, seejlomiy. 

M arggraf (A.), lesting cinchona barks as 
to ll\p amount of organic bases, 418. 

Marie Davy, i^ee Davy. 

Marsilly, •Manufacture of coke, 471. 

Marsson, Coinpositiou of amber-oil, 335. 

Martens and Maas, On the law of cleetro- 
l/sis, 161. 

Martens, On adulterations of alimentary 
siibiitances and their detenninat ions (flour), 
159. 

M art i n,^ Photogi*apli y, 138. 

Martins, Eruptive rock of Commentry, 558. 

Masson, Spectrum of the electric liglit, 84 ; 
intensitv of the electric spark, 101. 

Masson and Jauiia, transuiissibility of the 
* ravs of heat, 47. 

Massy (Dc), see Dubrunfaut. 

JIatteucci, Action of the magnet on polar- 
ized light, 145 ; on the electrical luminous 

< arc, 107 ; ri!i;,istauce of the earth to (elec- 
trical) conduction, 167. 

Mail me lie, Composition of complementary 
colours to ^>hite, 107 ; equivalent of iron, 
221 ; detection of sugar and its congeners 
hy bichloride of tin, 315 ; on Clark's soap- 
test for water, 414; examination of various 
waters in France, 425; distinction be- 
tween vegetable and animal textile fabrics, 
471; absence of magnesia in the water 
^ud chalk near Rheims, 562. 

'' Maxwell, Eqnililirium and motion of solid 
clastic bodies, 55. 

Mayer (F.), Estimation of alcohol in aqueous 
sp^s of wine, 309. ' - ^ 
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Mehner, Nontronite, 501. 

M e 11 oni, Radiant heat, 45; on the density 
of the rays of light and heat, refutation of 
Masson's and Jamin's remarks, 48. 
Mcne, Occurrence of iodine and brouiine 
in the ammoniacal liquor of coal-gas, 183; 
determination of tin by a graduatecl solu- 
^ tion of sesquioxide of iron, 407; influence 
* of gypsum on vegetation, 446. 

Mene and Vinchou, pn the existence of 
bisulphites, 180. • 

Me nil (Du), On Wittstcin'^s method o& 
reducing •hloride of silver with charcoal, 
227 ; resin of juniper berries, 351 ; cinna- 
mon cassia, 375. 

Metzger (E.), Labradorite, 494.* 

Men re in, Colouring matters of rhubarb, 
erythrose, 361. 

Meyer, Preparation of tinctura ferri acetici 
cethf*rea, 2 6 7. • 

M<‘vrac, OccuiTcnce of iodine and brojnine, 
183. • 

Mia I be, Chlorinctted chloride of ethyl, 300; 
constituents of the blocnl, 3^3; ay»unii- 
nose, 383. 

M ichaelis, Manufacture of si^ar; apparatus 
fur the use nf carbqiiid acid, 462 use t)f 
ammonia, 465. 
id diet on, Photography, 135. 

Migeot dc Haran, Improvemeijjts in tlic 
air-pump, 70. • 

Militzer, Expansion of mercun' by heat, 36. 
Miller (\V. IL), Crystalline form of yie 
double salt of sulpluitc of lime and sul- 
]ihate of potassa, 203; <»f codeincj, 288 ; 
of suljdiate of codeine, 280 ; of nil rate of 
fm-furiiic, 347 ; of nitrate of fucusine,^7; 
of in\Toxocarpin, 349. 

Millon, New eonqmund of sulphur, chlorine 
and oxygen, 188; distinction of cblorine- 
Wiiler exposed to sunlight from that not 
exposed, 219; solution of mercury bar 
testing the so-callcd ])rotein-comjjounds, 
419; amount of moisture in wheat gi*owj^ 
in various seasons, 458. 

Mitch el (O. M.), V^eloeity of elH('tricjty, 168. • 
Mitchell (.T.), Water from Ratclifle, 425. 
Mitschcrlich, Composition of the wqlls of 
the vegetable eell,^{^66. 

Mb bins, Symmetry of crystals, 1>, proofs of 
the law of the parallelogram of forces, 54. 
Mohr, Formation of ether, 310; precipita- 
tion of carbonate of zinc, 218 ; existence 
of nitrate of oxi<le of ethyl, 318 ; stand 
for retorts, &c-, 421, 

Moigiio, Exhibition of the electric light at 
the negative pole, 167. 

Moigiio and Soleil, New characteristic for 
distinguishing optically i>ositivc and nega- 
tive ciystals, 109. 


Monheim, Formation of- calamine beds, 534. 
Moser (J.), On Clark's soa])-test for detcr- 
' mining the hardness of water, 412. 

Miillcr (J., of Fi-eilmrg), On the natural 
colours of transparent bodies, 107; lifting 
power of electro-magnets of 4 he borse- 
, shoe form, 1138 ; action of electro-magnets 
at a distance, 142 ; magnetising ])()wer of 

* the electric current, 142,1^13; theory of 
* geysers, 528. 

Miiller (Ross wain), Oecun-euce of iodine, 
•• 183. . 

M teller uU), A!ionionin,*345. 

• M iillcr, Fonnnlii of bromo-benzoic acid, 266. 
MiinchjjOn electric machines, 158. 

Mulder, Fflrniation of ammonia from sul- 

}»linrcUed bvdrogen and atnu^spberie air, 
108; minium of commerce, 219; root of 
Ul/ico tH*'t y asus^ 374 ; carbonates in blood, 
384^ estiiyatioii of carbonic acid in car- 
^ boiiaics,* 308; determination of grape 
sugar f)y the copper test, 416; on the 
quality of sugar boycul down !»y mcaTis of 
steam and by An f>])en fire, 460. 
•Mnsprall fJ.S.), ll> )4>sul]dion»etbylic a<*id, 
•30^; ^bylo-byposiTlphurie acid, 317 ; 
earyoplivllin, 3 16 ; water from Orrcdl near 
Wigan, *425. • 


N. 

Napier (J.), Rcs’stance (»f^bc earth to elec- 
tric condncti(M^ 167. 

Naj)iersky, ;>Lcaii value of ]>eripdic func- 
tions, 1. 

NasiiiNlh, On reflecting telcscoi>es, 122. 

Neumann, Peculiar ^^||wstalline form of 
cb]ori<le of amnionium^tOO. 

Nick lbs, Iiiflucjiee of impurities on crystal- 
line form, 1 7. 

Niepc^* (d8 St. Victor), Photographic pic- 
tures of the sun and the mooji, 85; 
togra]>hy, 131, 136. 

Nbggwatli, Formation of agatc-amygda- 
loiiis ill nielaph>rc, 538. 

Noll tier, Peculiar crystalline form of chlo- 
ride of ammonium, 190. • 

Nbrgaard, Carbonate of magnesia, 204. 

Norton (W. A.), New theory of terrestrial 
maguetism, 145. 


O- 

Ogston (G. II.), see Way (J. Th.) 

Ordw ay, Nitrftte of alumina, 205 ; nitrate 
of sesquioxide of cdiromium, 213 ; nitrate 
of sesquioxide of iron, 223. 
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Orfila, Deportment of the cerebral sub- 
stance, 420. 

Osann, Gas batteries, 163; ozone, 172; 
determination of atomic weights by elec- 
trolysis, 172. 

OszwaldtfNative copper in Hungary, 477. 
Overbeck, Adulteration of qulnoidine, 285. 

Page, Electromagnetism as motive power, 
54 ; motion of the Trevelyan instrument,' 
83 ; polanzatiofi of the electric light, i}4 ; 
electro-magnetic engine, 145. ' * 

Paget, Freezing of hen’s eggs, 376^ 
Paillette, Cause of the impressions on 
rolled stones in certain congloinciates, 510. 
Pasteur, On the relation bctv\eon compo- 
sition, crystalline form and rotation of the 
plane of polaii/atioii, 111; cpcular polat- 
ization of isomorplious bodies,'! 1 1, 115;, 
( rvstallinc form of Infiimaiatc of ammonia, 
25 1 ; crystalline fjorm of formate of 
strontia, 2G7 ; foiniatior. and civstalline 
fonn of asparagin^^ 28 1 , cristalliiie loim 
of the compouiui of grai^*-^ugar„ and 
chloride of soilium, 3G2 
Patera, Deportmcnl of sesquioxide of 
uranium with sulphide of amniomuiii, 
213, oompoiitids of uranium, 211, nuthod 
of extracting silver in the moist uav, lU. 
Putt Cl son (U. W ), Occiuicnce of gohl iii 
the United Suites, 17G; oc( urrciuT** of 
dinninnds in the United btatos, 1 76 , 
platuiiini and osmiuin-udlium m the gold 
sand of Cahforiiia, 17G. ' 

ranker, Mean value of periodic fnmtious, 1. 
Paven, MacluitC fet extracting <aue-uiuc, 
4G5. « 

Pa>en and PoinTOT, Analvsis of the sedi- 
ment of (he Nile, 139. 

Paycii, Puinsot, aid Brunei, Aiiahsis 
of beet-root molasses, 400. 

*^i eifgot, Constitution of the salts of oxides, 

HA* *71. 

Penny (Fr.), Determination of iron ir iion- 
orcs, 406, 

Percy (J.), Composition of the fmees in 
health and in diabetes melhtus, 39% ; 
extraction of silver from the oics, 431; 
deportment of phosphoretted cop])er in sea- 
vvatei, 133; Beudantite, 518; velvet cop- 
per ore, 521 ; pciejhte, 525. 

Pereira, White balsam of Sonsonate, 319. 
Pereira, Ta>lor (A. S.), and Carpenter, 
Ou the apphcation of acetate of lead m 
the manufacture of sugar, 4G3. 

Pei son, Spheroidal state, 8 , s^iec. heat of 
salt-solutions and latent heat of solution, 
38 , latent melting heat of ice, 39. 


Personne, Occurrence of iodine, 183. 
Perty, Red snow, 572. 

Pcschel, Method of copying daguerrotype 
pictures by the electrotype process, 13H. 
Petrie, Electro-magnetism as motive power, 
54 ; phosphorescence of potassium, 84. 

^ Petzholdt, On Russian black earth (Tscher- 
nosem), 442 ; new fossil fuel, 470. ^ 

^ Peytal, Self- registering^ thermometer, 38; 
apparatus for shortsighted people, 122. 
Phillips (J.5i Applicability of his anc- 
•<» mometer, 7 , 1 . 

Phillips (J. A.), Double salt oS sulphate of 
lime and sulphate of iiotassa, 203. 
Phillips ^R.), Magnetism of steam, 145 ; 
atnjosphenc electncity ; connection with 
lightning and the aiiroia, IG2. 

Phillips, Lightmug plicnumena, 162, 
Pieire (J), Contraction of isomeric liquids 
on pooling, 52; influence of voiious salt- 
manures on lucern^ 419. 

Pier ref (V ), Instrument to measure the 
amount of moisture in air, 12 , tlieory of 
diauMgnet;sm, 146. 

Pill a, Dot orn position of mtro-naphtliahn bv 
sulphite of f animoma , naphthiomc ami 
thionaphthamic dcids, 3 10 , uaphthalidinc, 
313, iiaphtli'iim in, 344 
PI ant a, Composition of atropine and of 
acumtmav 291, identity of daturine with 
atiopine, 291 

Plant a and W Wallace, Apiin, 370. 
Pltnlamour (E ), Mean value of periodic 
functions, 1, 

Platc<iu, Capdlaiitv, 1 ; resohitioii of a 
fluitl vcm into diops, optical illusion liy 
duration ot the nnpressiou on the 
lenna, 130 

Plattncr, Separation of gold from arsenic 
residues, 430, cnaigile, 479; ajgvnne, 
487; artificial foimatiou of metallic sul- 
' phides, 536. 

Plcssv, see Kochlin, 

Plucker, Method for ascertaining the 
magnetic strength at any given point of 
* the surfaced of a magnet, 110; on dia- 
magnetism, 147 ; magnetic and optical 
deportment of cr)stals, 155. 
Poggendorff, Spherctfal state, 8. 

Pohl (J. 3.), Alloys m tin and lead, 220; 
estimation of alcohol m a fluid by its 
boiling-point, 309 ; determmatioa of the 
carbonic acid in beer, 399. 

Poinsot, see Payen. 

Poitevin, Photography, 135. 

Poleck, Ashes of white and of yolk of ben’s 
eggs, 378. 

Pomeroi, Coppering wrought-iron objects, 
433. 

Poole (11. N.), On the physico-mathcma- 
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tical foundation of harmony and correct 
tuning of instruments, 83. 

Poppe (A.), Intcrference-scopc, 122. 
Porter, Ashes of oats, 454 ; ashes of hay, 
455 ; of distillers' wash, 458. 

Potter, Aeroinetrical balance, 70. 
Poumarede, Mineral water of Vilaine- 
• Saint- Aubin, of du Fraysse, 427. 

Powell, Ratios of the refrangibilities of 
fluids, 104.^ • ♦ 

Price (D.), Creatin in the . flesh of the 
whale, 38^8. • ^ 

Provostayc and Desains, Latent melting- 
heat of ice, 39 ; on tlie absorbing power 
of ditferejit bodies for the nym of heat, 
45, 4G ; reflection and refractittn of 
heat-rays, 49, sqq. ; rotation of the plane 
of polarization, by fluids, 52. 


Quatrefages, Luminosity of marfue animals, 
84. • • 


B. 


R a b o u r d i n, Prci>aration of atropine by 
means of chloroforin, 293; detSn ininalion 
of iodine in organic substances, 402; test- 
ing cinchona barks as to the amounl^of ] 
organic bases, 418. 

Rannnel sherg, Polynicric isomorphism, 
19; optical properties of tlic tournnilines, 
113 ; a double salt of oxalate of jiotassa 
and oxalate^f soda docs not exist, 253 ; 
black cop|)fcr, 480; ncmalitc (hrucite), 
483 ; hyposclcrite, 491; orthite, 489; 
litliia-n^ca, 497 ; analyses and constitu- 
tion of the tourmalines, 509 ; scheclit^ 
517; presence of water in feldspathic 
rocks, 537. 

Rankin e, Mechanical theory of heat, 25 1 
elasticity of soHd bodies, ^8; molecular 
vortices, 59. , * 

Rau, Influence of manure on the amount 
of gluten in wheat, 458. 

Readc, On lenses, 123. , 

Recam ier, Attraction and repulsion of 
light, 84. 

R c <l w o o d, Physiological effect of sulphite 
of lead, 464. 

R c g n a u 1 d, Amniotic fluid of women, 380. 

Eegnault, Latent melting-heat of icc, 39 ; 
tension of vapours, 42 ; photography, 136. 

Reich (G.), Preparation of m^ate of lime 
and succinic acid from the residue of the 
preparation of spirit, aether, nitr., 256 ; 
analysis of an urinary concretion of a 
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goat, 396; opfiim test, 419; malleable 
brass , 433 ; preparation of excrements for 
manure, 439 ; ashes of the flax-plant, 456 ; 
of hemp, 457. 

Reinar, Constitution of oxamijje and the 
amides generally, 280. ^ 

R c i n s c h, Crystalline form.of hippuric acid, 
279 ; lobeline, 297. . 

Reynolds, Propylene, 336. ’ 

Reynoso (A.), On arjeiiitcs, 215 ; ammo- 
» nio-ferro- mid fcrri-cyanides of nickel, 
244 ; ^mxstlietic action vof protochloride 
^ carl^n, 309. 

Richardson, Aerolites on the African 
coast rtctvcen Tunis and Tripoli, 571* « 

R i c h m o n <1 and A*h c I, Bicliromate of 
ammonia, 242; double salt of bicliromate 
iM ammonia and protochloridc of mercury, 
213 . 


R i c h*t e r* (T h.), Separation of gold from 

• arsciiic-rcsidiics, 430. 

R i c c k h e r, see S c h c n k e 1. 

Ricgcl (K.), P^ot‘o(4doride of mcrcuiy not 

* volatile at an ordiinyy temperature, 226 ; 

, inert* I not soluble «n water, 227 ; foniia- 

tioti of hydrocyanic acid in the prepara- 
tion of spiritiu nitri* dnlcis, 238 ; cyanide 
of sodium in soda of c(vnmcrce, 239 ; 
Myrtus communis (berries), 376. 

Riepc, The German method of refining 
steel in the puddling-furnace, 433. 

Ripss, Discharging-current of the electric 
battery, J59; on the t^lLscade-hattcry of 
Franklin, '*Jj9 ; inducing effect of the 
dischajging eurrent, 161; clciptricity in 
li\ing plants, 163. 

Ri V e (D e la), Radiant heat, 45 ; change in 
the conducting power of heat by magne- 
tism, 45 ; theory of diaraagnetisiii, 147. 

R i v o t (L. E.), Separation of iron from the 
earths and from sesquioxide of chromium, 
407 j atolnic weight *of iron, 221 ; separa- 
tion of hinoxide of tin and silica, 
analysis of the water at Cransac, 427 ; 
chrc#noU1e (chromic iron), 484. 

Roller! son, Velocity of propagation of 
waves in water, 64. 

Robin, Antiseptic property of ^ihlorofonn, 
309. 

Robinson, Electrical polarization, 1 65. 

Roche (E.), Electrometry, 158; equili- 
brium of H fluid .mass at rest unihqr the 
influence of external attraction, 71. 

Rochledcr, Investigations on caffeine, 
295 ; cholestrophane, 295 ; amalic acid, 
296; bidurilic acid, 296; stcaroptene of 
cassia-oil, 316. 

Rochledcr and Htaslwetz, Prepara- 
tion and^ constitution of the aciiis in 
cainca-root, (caincic, chiococcicandtanno- 
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caffcic acids), 263 ; theobroniinc, action of 
chlorine on it, 297. 

Uomanowsky, Hrookite, 481. 

11 o m c r (F. A.), Dialmse-porphyry from the 
lliitthalf^near Klausthal, 549. 

ItEtose (G.), Metals crystallizing in rhombo- I 
hedrons, telliyiuni, tclluride of bisinutli, 
zinc, 17; on tctradyinitc, 477 ; brookite, 
480; loxoclase, 491; ])seudornor|)bs df 
stcfititc after 538 ; characteristics of 
granitic rocks, 5 12. ^ < 

Rose (H.), Quantitative detfjpnirMtion of 
boracic aciel, 399 ; uitrhlc of horon, l6l ; ^ 
ashes of albumen and yolk of Cgti^s, 379; 
•of ox -blood and horse- bloodi- 3^5, 387 ; 
action of terfluoridc of silicon on glass, 
403 ; estimation of potassa and soila by 
bydrod no -silicic acid, 101 ; precipitat^plf 
baryta by hydrofl no-silicic ael<l, 405 ; on 
the analysis of ashes, 411; (rolemiination 
of oxalic acirl, 411; castor (mineral), 490.* 
R o s c n g a r t e n, Pscudoniorphs of steatite 
after flint, 538. * , 

Roser, Kstimation U'f sugar, 417; fornnda , 
of pliloridzin, 30J»‘ ; analysis of bloocl- 
ashes, 385. * 

Rousseau, Marmfiieturc of sugar, use of 
carbonic aenj, 401. 

R u I) a ch, CohU and hot-short bar-iron, 433. 
Rusp4n], Proicction of green-vitriol from 
oxydalion, 222. 

Russel and Wool rich, Application of 

cadiniuui for galvanic coatings, 432. 


S. 

S a a 1 m ii 1 1 e r, Solid fattv acid in castor- 
oil, 274. 

Sabine, Observations on terrestrial mag- 
netism at Toronto,, and iit Il 9 l)art Town, 
145. 

t - V c n a n t, Flow of water in chan- 
nels and in tubes, 02. 

S a 1 m - 11 o r s t m a r, Nitrate of alvmiina, 
205. 

S a 1 V ^ t a t^ Analysis of antique bronzes, 434. 

Sal vet at and Ebelmen, On the Chi- 
nese manufacture of ]»orcelain, 437. 

S a u tl h e r g e r (Fr.), Aphrosiderite, 507 ; 
canuine spar, 518. 

Sandrock, On resin of jalappa, 351; 
adultei*ation of peppennint-oil, 330. 

S a V a ir t, Resolution of a fluid vein into 
drops, 4. 

S c a c c hi (A.), Emanation products of Ve- 
suvius, 529. ' 

S c a n 1 a n aitd A. Anderson,' Occur- 
rence of bisulphide of carbon in a se'V^'er, 
182. 


S c h a b u s, Pleochroism of ferricyanide of 
potassium, 113; crystalline form and 
spec. grav. of bichromate of potassa, 212 ; 
of chloride of lead, 219; of protochloride 
of iron, 223 ; of ferricyanide of potassium, 
244 ; of platinocyanide of barium, 245 ; of 
sutphocyanide of lead, 247 ; of bitartrate 
of ])otassa, 257 ; of opnnamic acid, 2C7 f 
of picrate of potas^sa, 2G7 ; of acetate of 
protoxide of^ copper and lime,* 267 ; of hip- 

f puric acid, 278 ; of hippiirate of lime, 278. 

Scliafhautl, N itrogen in st^el and cast- 
iron, 221 ; analysis of salt-clay, 568. 

S c h a r 1 e e. Root of ullico tuherosuSf 374. 

S c h a r 1 i fi g, Action of overheated steam on 
fats, 275 ; preparation of essential oils by 
steam, 330 ; action of jmtassa on balsams, 
3 19 ; on githagiii, 372 ; restoration, of 
chtycoal used iu sugar-factories, 465 ; 
mamifactiirc of stearin by ovcr-hcated 
steaRj, 467. ^ 

S e h a u f f e 1 e, Amount of arsenic in com- 
mercial zinc, 218; double salts of sulphate 
of zinc w^ith sulphate of ihiagncsia and 
with sulphate of iron, 218. 

S c li c c r e r, OouKCction between composi- 
tion * and crystalline form, 18; see R. F. 
Mar'ehand,, 

S c h c h k f 1 and R i e c k h e r, Preparation 
of acetate of ethyl, 318. 

Scherer, luosite, peculiar sul)stancc from 
piuscuhir flesh, 364 ; on hypbxanlhin, con- 
tained in the spleen of man and of the ox, 
ami in the muscular structure of the heart, 
388. 

S c h 1 a g i n t w e i t, (II.), Structure of icc, 
especially glacier ice, 560.|||. 

S c h 1 i e p e r (A.), Formula of the potassa- 
salt of lantaiiuric acid, 278 ; rhodonite, 
486. 

§ c h I o s s b e r g c r, Action of analogous sub- 
stances on the human body, 382. 

S c h 1 u m b e r g e r, Action of chloride of 

* ammoiiiiim in the oxydation of dyes by 

^ salts of protoxide Of copjjer, 472. 

Schmidt (E.), Analysis of zinc-ores, 406 ; 
com]>osition of amine, 432 ; silicate of 
zinc, 502 ; zinc-spar, 524. 

S c h in i d,* (F r., jun.), Siderose (iron-spar), 
523. 

Schnabel (C.), Cobaltine, 478 ; alophane, 
501 ; analysis of ferruginous coal-schist, 
566. 

S c h n au s s. Spheroidal state, 8. 

S c h 11 e d e r ni a n 11 , Cheap method for 
working up waste sulphate of lead into 
metal, 432 ; manufacture of sugar of lead, 
436. 

S c h u e i d (* r (R.), Equivalent of tungsten, 
206, 
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Sell on be in, Electricity of the clouds in 
thuiider-storins, 1G2; action of oxygen 
under the influence of liglit, 172 ; ozone, 
172 ; eliarcoal as a reducing agent in the 
moist way, 173. 

Schroder (II.), Influence of carbon, hy- 
drogen and oxygen on the boiling-point, 
40. 

c li r d u, Tables for the reduction of weigh- 
ings to a vacuum, 71®; eslii^iation of alco- 
hol in aqueous spirits of wine, 309. 

S c h r d 1 1 c r, On ainorplious ]>4iOsphorus (in 
coui)>act masses) ; water deeoini>osed hy 
phosi»horus ; equivalent of phosphorus, 
170 . , • . 

Schulze (F r.), see Freseu i u s. * 

Schwarz (11.), Apparatus for determining 
time in magnetic observations, 14 1 ; bip- 
]mrie acid and its decomposition by binox- 
idc of lead, 279. • 

S e U vv a r z (li.), Dccofiposition of s» 4 gar by 
lime ; aldehydes of the acids, CnllnOj, 
3G1 ; on a compound coiitainifig chloride 
and nitrate of nickel and amtJfonia, IfiG. 

S c h w c i z e r (E.), Borax, its (le]iortment 
with feeble acids, 17G; i^nalj sis of borates, 
400 ; sec L d w i g. 

S c o f f r e n, Use of acetate ^of leaikin the 
manufacture of sugar, 4G3 ; ap])licUtion ^)f 
sulphite of lead as paint, 430. * 

Seal (T. F.), Cbcsterlitc, 493. 

S e 1 m i, see S o b r e r o. 

S e n ar 111 o n t, Conduction of beat in crys- 
tals (loiirmaline), 44; polariscojn*, 12 4; 
artilieial production of native carbotiatcs, 
174; artificial production of metallic sul- 
])bides with projiertics of the native ones, 
182; sesquioxide of iron rendered anhy- 
drous in aqueous liquids, 222. 

S cr r c, Subjective aiq»caranccs of light, 128. 

S e s t i n i, coloured light of the double stars^ 
132. 


Shepard (C. U.), Regions of meteoric 
stones, 569 ; Enro))ean, Asiatic and* 
American terolites, 509, 

Siemens (W.), Telegraphic conduction, 
IG7. • 

Silhermann, see Favre. • 

S i 1 1 i m a n (B.) juu., Eincrylite, ^98 ; slaty 
serpentine, 508 ; picrolite, 508 ; iron>alum, 
520 ; lancasterite, 524 ; ashes of the horny 
stem of Gorgonia antipathes, 561 ; see 
J. D. Dan a. 

Smith (11. A.), Filtration of water by thick 
layers'of earth, 422. 

Smith (L.), Corundum and emery, 481; 
diaspore in ^er>' of Asia Minor, 483; 
titanic iron-ofll in the same, 483 ; jdiole- 
rite, 500 ; emcrylite, 498 ; ephesite, 499 ; 
chloritoid, 507 ; chlorite, 508. 


Smith (T. and ll.), Mannite in the juice 
of Jjeontodim taraxacum and in the root 
of Jeoniium napellus, ^Gl ; iiloin, 3G2. 

S m y t h i c s. Theory of attraction, 71. 

S o b r c r o and S e 1 in i, Action sulphu- 
retted hydaogen ou sulpliurous acid in ^ 
presence of water, 181 ^ thionic acids, 

I 181 ; decomposition of ]H*otochloride of 
• manganese hy chlorine, 21*4; action of 
chlorine on cliloride ^of leml, 220 ; dis- 
tinction of ^chlorine water exposed to 
sunlight f^oin that iioi exposed, 220 ; 

^ Ifichloiatlc of Icatl, 220. 

S o I e i I (11.), sec 1) vi h o sq and M oi g n o. 

Sondii!iu#s, Notes by the heating of 
glass balls, 79; tbcitry of the humming- 
tops ; cubical pipes, 80, .vyy. 

Sore t, Te!i.sif>ii of vajiours, 41. 

S o u b c i r a n, Sulpbide of nitrogen, 192 ; 
duli*osc,^a*nc\v kind of sugar, 3G3 ; dc- 

• tcctlon and c.^timation of adulterations of 
syrups with starch-sugar, 41 6 ; on manure, 
its agronomic ^iluc^ Ac., 437 ; on humus 

^ and mould, 1(3; ain^lysis of peat, 470. 

S«p 1 i t gc <ih e r, Plicmmiciion of polarization 
in flic dcNitrifieatioii of good, pure glass, 
113. 

S t a d c 1 c r, Friqiaration of Jup])unc acid, 
278; volatile acids in urine of the cow, 
392 ; and of the horse, 391 ; and of man, 
:J94. 

Staff cl, Analysis of the aslies of veal and 
of beef, 3H9 ; on the alialysis of ashes, 
409 ; inorganic constituents of plants at 
diflVnmt (icrl^ds of vegetation, A50 ; ashes 
of leaf, hark and wood of horse-chesnut 
and wall nut, 450, sqq, 

S t a m p f c r, .chromatic dispersion of the 
atmosphere, 105. 

Stas, Amuiutic and allantoic fluids of the 
hen and cow ; amniotic fluid of women, 
3«0,^81* * 

S t c i g c n I) e r g e r, analysis of the Luqgen* 
xvasser at Jahorowitz, ^ 

S t c i n«(J.h On ansenites, 214. 

* Stcirf (W.), Arsenic in the ashes of wood- 
charcoal and numerous vegetable sub- 
stances, 214 ; lithia-nhca, 497.* 

S t e 11 li o u s e, Formation of volatile organic 
bases, 299 ; oils formed by the action of 
sulphuric acid on vegetable substances, 
346; furfurtd, 346; fucu.sol, 347; furfu- 
riiic, 347; fucusamidc, 348; thiofucusol 
and pyrofucusol, 348 ; fucusine and its 
salts, 348 ; wdiite balsam of Sonsonate ; 
myroxocarpin^ 349; aloin, 369. 

Stevenson, Mean force of the waves of 
the sea and tiibtrumcnt to measure it, 72. 

Stiarin (E.), Arragonite, 522. 

Stokes, Diffraction of light, 93 ; reflection 
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of light, 100; on Newton's coloured 
rings, 101 ; refraction of light, 104 ; defect 
of the eye, 13L; on II ai dinger’s 
briisbcs of light, 132. 

Strecke^, Artificial formation of lactic 
add; d&covery of alanine, r. a new body 
homologous to glycocinc, 259, sqq, ; de- 
portment of \he aldehydes of the acids ^ 
CaHn 04 With hydrocyanic acid, 263 ; 
cthamine -sulphuric acid, 282 ; styracin 
and styronc, 35(S ; phloridzin, 369 ; oi^ ^ 
the analysis of«.ashes, 469 ; ‘sec Wolff. 

Strchlke, Vibration of a circujar phtte, 
78. 

Svanberg (A. F.), Thermo-<iiec?iriciiy of 
crystallized bismuth and antimony, 168. 

S V a n b c r g (L ), Loxoclase, 491. 

Swan, Dependence of the intensity of light 
on the duration of the impression, 130. j 

Sylvester, General laws of faction,’ 61. 

i 

T- 

Tardy, Theory of nuotion of fluids, 61. 

T a y 1 o r (A. J.), sec P c r e i r a. ^ 

Taylor (II.), The rocks of the coal mea- 
sures, 563. ** 

Teschemacher (J. E.), Platinum in the 
gold-dust of California, 476 ; black copper, 
480 ; vyrrhitc, 315. 

Thompson (L), Test for strychnine, 419. 

Thomson (T h o s.), see G r a h a m. '■ 

Thomson (W ), Mechanical theory of heat, 
33 ; influence of l)rcssur^ on the point of 
aolidifiehtion, 33 ; on the forces excited in 
uner>stalli7ea magnetic and diamagnetic 
bodies under the influence of the poles of 
a magnet, 148. 

Thomson (J. j, Mechanical thcorj^ of heat, 
33. 

T h o r e 1, Ou greet# vitriol o^, commerce, 
233; Ciocus martis aperitivus, 223. 

'' T h tt r in a n 11 , Dependence of \ egetation on 
the physio'll qualities of rocks, 541. 

Tomlinson, Manufacture of smalt„^437. « 

Toros iewicz, On the mineral waters of 
Galicia esad the Bukowiiia, 424. 

T r a i 1 1, On a Peruvian musical instrument, 

83. 

T 8 c h u d i,T0opplerite, 526. 

Tyndall, Hesolutiou of a <luid vein into 
drops, 5 ; formation of bubbles in water, 

7 ; see Knoblauch. 

XT. J ' , 

c 

U 1 1 g r e n, On aridium, a new mem, 

Ulrich, Rhodonite, 486. 

Unger, On Plossl’s microscopes, 123. 


V. 

V al ^e, Theory of vision, 127. 

Valz’snewkindof telescope, 122; achro- 
matic eye-pieces 123. 

Varlcy, Improvements in the air-puqip, 

70. 

V e r d e i 1 and D o 1 1 f i|j^, Determination 
thp constituents of the blood, 382. 

V i 1 1 €, Assimilation uf nitrogen and decom- 

’ position of carbonic acid by plants, 373. 

V i 1 1 e n e u \ e, On hydraulic hme, 435. 

V i n c h o n, see M e n e. 

Violette, Distillation of mercury by 
steam, 431. 

V 6 1 c k e r, Phosphoric acid in some waters, 
179 ; secretion of Mesemhryanthemnm 
cryHallmumy 37 6 ; determination of the 
value of nutriments from the amount of 
nitVogen, 382 ; analysis of antique ruhy- 
glasF, 437 ; influen..eof chloride of sodium 
Oil ihe development of jflants, 446 ; ashes 
of ArmeAa maritima^ 457 ; anthiacite of 
Gabon Hkl, 469. 

Vogel (A., jun.), Combustion by means of 
chlorate of pc^assa, 187 ; solubility of 
gypSiyn in water containing salts, 203 ; 
test 'for quinine, 418. 

V,ogel (M, J.), Mode of formation of cal- 

. caroous'btalactitcs, 541. 

Volckmann, Motion of fluids in clastic?*^ 
tubes, 63. 

V’olland, Adulteration of quinoidinc, 285, 

De Vry, Opium test, 418. 


W. 

Wackenroder, Composition of various 
beers, 465. 

JVagner (R.), Constitution of conicine, 
298 ; fustic, 358 ; morin, 358 ; morin- 
tannic acid, 358 ; soda as a reducing 
agent before the blow-pipe, 405. 

Walker, V 9 jocity of electricity, 168. 

Wallace, see Plant a. 

W a 1 p e r t, Adultervition of quinoidinc, 285. 

Walz (Fr.), Ashes of potatoes, 457; 
analysis of beer, 467* 

Warburton, Application of sulphate of 
tin in the manufacture of sugar, 464. 

Ward (W. J,), New form of balance-gal- 
vanomett^r, 163- 

Wartmann, Polarization and interference 
of the chemical raysf 133; electricity in 
living plaiktts, 163 ; on electrical induction, 
169. . 

W ay (J*. Refuse appmt>le as manure, 
439 ; ail)Sorption of the^ ingredients of 
manure by soil, 442. 
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Way (J. Th.) and Ogston (G, H.), In- 
vestigations on the ashes of cultivated 
plants, 454, 8qq.\ ashes of barley, 454; 
of . rye and Indian corn, 454 ? of various 
grasses and hay, 455 ; of cabbage and 
turnips, &c., 455 ; of the dax plant, 455 ; 
of hops and potatoes, 457. 

Weber (R.), AnlNyses of the ash of albu- 
men and the yolk of eggs, 379 ; analysis 
of the ashes of ox-bl()od,*385 ; ditto of 
horse-blood (scrum and clo^), 386 ; dittos 
of horsc-ftesb, 388 ; ditto of milk of cows, 
391 ; on the analysis of ashes, 411 ; bora- 
cite, 521. ^ 

Web sky (M.), Manganese-idocrase, 489. 

Weeks (E b e n), Snoduiueiic in mica slate, 
493. 

Weibjy^e (P. IL), atlicriastite, 405; eud- 
nophite, 503^; katapleeitc, 506. • 

Weiss (J.), Estiraatyii of the amount of 
blood in the body, .3H2. * 

W e 1 c k e r, New microscope - niicromctcr, 
123. , . 

AV e r 1 li e i m (T h.), Formation of methyl- 
piriinc by decomposing ^lorpbinc "with 
hydrate of potassa, 287 ; of na^cotiiie, 
293. ^ 

W e r t h e i in ( W.), Tcnacitj^ of iiudals at 
different temperatures, 55 ; oquilibridni 
and motion of solid ^nd fluid bodies, 
.59. 

W ess el, Adulteration of qviinoidine, 28tk 

W e st 1 y, Regulation of a gas flame, 420. 

AV e y e r m a n n and H a f f e I y, Colouring 
matters .ill saiidaUwoorl, .3tJ0. 

AV h c a t s t o n e, IMiotograpb y, 1 38. 

AVbewell, Tidal bbservations in England, 
72. 

Whitney ( J. D.), Ozarkite of Shep- 
hard, 503. 

Wilde, Theory of diffraction phenomena]^ 
94; on Newton’s coloured rings, 100; 
angle of the optic axes of hiaxol crystals.^ 
108. 

Wildcnstein, Coiini»ositioiy of sulphate 
of alumina of commerce, 435 ; ashes of 
millet, 454; launiomtc, 503; cernsite, 
524 ; analysis of dolomite, from Saar- 
briicken, 560. ^ ‘ 

Wilhelmy, Influence of q.cUU on catie- 
sugar and its molecular rotating power, 
118 ; molecular rotating power of various 
substances, 121. 

Williamson, Formation and constitution 
of ether, 312. 

W i 1 1 i g k, On ipecacuanhic acid, 625. 

Wilson (G.), Occurrence of fluorine, 190 ; 
solubility of fluoride of calcium, 190 ; for- 
mation of the diamond, 475. 
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Wilson (AV.), Prep, of toluol and tolui- 
dine, 300 ; metoluidine, 300. 

Winkler, Occurrence of crenic and apo- 
creiiic acids, 266 ; liydriodate of quinine, 
283 ; on a ulna of Maracaibo,* 287 ; by- 
driociate or morphine, 287 ; China pscudo- 
rubt;;a, 375. 

W i s s e, boiling-point of wates in the neigh- 

* hourliood of the equator at different baro- 
metric heights, 43. • 

W itis^eiu (G. C.), Comjwsition of 

‘^onium 8rH(ium, 21<> ; on the. two 

» modifications of hinoxidc of tin, 218 ; on 
horo-1 art rate of potas.^sa and hoio-tartaric 
acid, 257*; scilUt 374; deport- 

ment of urea at 100*\ 377; liihomarge, 
50(1. 

AVohlcr, Deportment of suhchloridc of 
snipliiir ^^lil metals and metallic sul- 

* pliidcN, ^87 ; nitride of boron, 191 ; t»e- 
euliar crvstniliiie form of chloriile of am- 
monium, 200 ; aeliqn of ainmoiiia-gas on 
bichloride f>f il^igsteii and tungstic acid 

• (tungstic amidogei^compouiids), 206; 

• prqj)ara?^on of apbydrous hydrocyanic 
acid 239; formation of etanogen from 
the nitrogen of llie atAiiosphcrc, 239 (note) ; 
prejianition of ga‘%cous chlbridc of cyano- 
gen, 211; hichlurnlc of litaniuni — chloride 
of cyani>gen, 2 12; bichloride of titanium 
— hydrocyanic acid, 2 42; bichloride of 
tfn — h\drocyanic acid, .243; jicntachlo- 
ridc of antiinoii.\ — chloride of cyanogen, 

2 43; scquicbloridf* of iron — hydocyaiiic 

'acid, 2 43 ; scsquichloride of iron — chlo- 
ride of cjanogeii, 243. 

Wolff (F.), Infiuencc of pure and unmixed 
mineral substances on the development of 
the vegetable substance, 447 ; on the con- 
stituoals of the ashes of horsc-chesnut, 
451. * 

AA’^olf/ (J.), Styraciii and sty rone . 3 50 ; 
formation of asjiartic acid frooif^ninalate 
of ammonia, 282. 

W o i f»f and Strecker, On the red 
colouring matter of madder, 354, aqq.\ 
alizarin, ]njrpurin, reunion of'alizarin to^ 
chloronajihthalie acid, 356. 

W o 1 1 w e ]> e r, Detection of cinchonine in 
quinine, 418. 

W o o I r i c h,(»see Russell. 

W II r t z (A.), On the Jilcohol radicals, 237 ; 
on the organic bases analogous to ammo- 
nia, 301. 

W u r t z (H), Decomposition of silicates by 
chloride of barium for the determination 
of the alkalies, 404 ; manufacture of 
potashes and potassa-salta from the green 
sand of New' Jersey, 434 j melanolite, 506 ; 
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application of the green sand of New Jer- 
sey for the preparation of alum and pot- 
ashes, 562. 


Z. 

Z a m m i 11 e r, On the angle of the optic axes * 
of biaxal ciystals, 109 ; see B u f f. 
Zantedeschi, Gpheroidal state of li- 
quids, 7. '* • ( 


Z c n n e G k, Hydrogalactometer, 420. 

Zepharowich (A.), Pseudomurph of 
cerusite after galena, 525. 

Zerenner, (C.), Occurrence of diamonds 
in the Ural, 475. 

Ziervogel, Method of extracting silver 
in the moist way, 431. 

Zeuschner, Formation of the snlphid' 
beds of Swoszow\ce, 535 ; formation of 
rock-salt, 5S5. 
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Abtaxite, 504. 

Absinthii ol.y spec. grav. of, 330. 

Acetate of copper, magnetic anti opt. deport, 
of, 157. • 

coi#per (protoxide) and lime, crv»t. 

f. of, 267. . ^ * 

ethyl, 318. 

— lead, magnetic aqd opt. deport . of, 

157 ; decoinp. of, by beat 'w hen iftixcd ;^vith 
Parisian I>]ue,2C7; aj»pi.of, in The manui'ac- 
turc of sugar, 463. 

— lime and copper, magnetic^ and 

optical deport, of, 155. 

*■■■ methyl, contraction on cooling 

equal to tliat of formate of ethyl, Sb. 

• morphine, rotation of tlie jilanc of 

polarization of, 121. 

soda, magnetic and optical de- 
port, of, 157. 

Acetic acid, estimation in crude vinegar, 415. 
Acetone, act. of bisulphide of car})on and ^n- 
monia on ,268 ; jirod. of flecomp. by beat 
of acetate of lead and Parisian blue, 268. 
Acetonitrile, prod, of decoinji. by heat •of 
acetate of lead and Parisiqp blue, 268. 
Acetonyl-compounds, 268. * 

Achillea millefolium^ %nal. of the ashes of. 
No. 84, Table B. 

Achromatic eye-pieces, 123. , 

Acid, aconitic, see Aconitic. 

adipic, 277. 

alizaric, see Alizaric. 

amallc, see Amalie. 

apocrenic, see Apocrenic. 

arsenious, see. Arsenious. 

bielurilic, 296. 

boracic, see Boracie. 

— bromo -benzoic, see Bromo-benzoic. 
butyric, see Butyric. 

=- caincic, see Caincic. 


Acid, carliLnilic, see Carbaiiilic. 

• cal^‘c4ii<*, see Catecbic. 

catcchin-tamiic, see Catechinotunnic. 

chiococcic, see Chiococcic. 

cliloro-plai iiiit^ 232. 

cb loro -plat jITTTug, 232, 

^ citric, see. Citric!* 

•- citridic, see Citiidic. 

— — crciiic, see Crcqic. 

cumin Ic. see Cuininic,^ 

— cyameiuric, see Cyanieluric. 

eyanuric, see Cyaiiuric. 

cyanuro-vinio, see Cyaimro»vinic. 

“ 5 — darnaluric, sec Uamaluric. 

daniolic, see Damoltc. 

deuto-nitropbosphoric achl, see Dcuto- 

nitrophos,W»oric'acid. ^ 

dichloronaphtlialic, see Dichloronaph- 

tlialic. 

dilituric, see Dilituric. 

— — — dinitro-su1]>hoiiapthalic, 345. 

ditliioiiic, s€v Dithionic. 

cquisctic, 254. 

^^etliAninc-sulphuric, 282. 

etbylo-byposuiphuric, 317. ^ 

— ^ — ethyloxaiiiic, 3UG. 

•ctliyl-stibylic, 321. 

^ euchronic, 252. 

ferro-mangaiio-tungstic, 209. 

— — ferro-tungstic, 24)9. * 

— — fuinaric, see Fuinaric. 

gallic, see Gallic. 

— — hydriiuric, see Ilydriluric. 

bydrdfchloric, see Hydrochloric. 

— — livflrocyanic, see Hydrocyanic. 

— — hyposulph-amylic, 330. 

hyposulpbo-methylic, 308. 

iodic, see Iodic. 

ipecac imnhic, see Ipecacuauhic. 

lactic, see Lactic, 259. 

— ♦ ■ lantanuric, see Lantanuric. 

maleic, see M^eic. 

Q Q 2 
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malic, see Malic. 

~ margaxitic^ 274. 
mellitic, see Mellitic. 
metacetoinic, see Propionic acid. 

^ inetb]||)ioxainic, 303, 

— ~ molybdic, see Molybdic. • ^ 

— — morin-tannjc, see Morin-tannic. 

mycomelic, see Myco^^^bc. • 

naplithionic, 340. ^ 

nitro-alloxanic^jee Nitro-alloxanic. 

nitro-benzoic, see ^^itro-l)^nzoic. « l 

nitro-hippurk;, see Nitro-hippufic. 

— Tiitro-by<lriluric, see Nitro-bycMlurlct ^ 

nitro-pliospboric, see Nitro-pbosplioric. 

nUro-sulpbonapbthalic, 344*. * 

nitro-tbionapbtiiUmic, 345. 

paramaleic, 254. ^ 

pcutatiuotu(*, see Pentatbionic. 

phosphoric, see Phosphoric. 

— — phtalic, see Phtaiic. ' # 

propionic, see Propionic. * 

pyrogallic, see Pyrogallic. 

pyropliosphamic, 'v/>e^Pyrophosphamic. 

— — salicylous, see Sahcylous. « 

— santalic, see Sanlalic. ^ * 

stiHi. stearic, 275. ‘ 

succinic, sec Suceinic, 

sulpbatnyVc, see Sulphainylic. 

— : — sulphuric, see Sulphuric. 

— ‘ — tannic, see Tamhc. 

taiino-caircic, st r Tanno-cafFeic. 

taiirylic, see Taiirylic. r 

tctratliioiiic,%vr Tclrathionic. 

— — thioiiaphihnrnic, 313, 344. 

tolulic, see Tolulic. ' 

— - — trithionio, see Trithiouic. 

tungstic, 208. 

Aeifis, formula for tlieir boil, p., 40. 

-1 influence on cane -sugar, 118, see Cane- 

sugar. 

— — sulphur-, see Sulphur-acids.^ 

— — thioiiic, see Thionic acids. , 

<('hCj^various Acids see likewise under 

their ])roj[hnj;,iiaincs). 

Aconitates, 255. 

Acouitaie of ammonia, 255. ' 

linie, 255 ; transfonnation into 

succinate, 256. ' 

, — manganese (^protoxide), 256. 

potassa, 255. 

soda, 235. 

Aconitic acid ; prep, from Egu&eium/lnma^ \ 
tiie,* 254 ; identical with the acid from | 
^conitum napellus and with citridic acid, 
255 ; salts of aconitic acid, 255 ; distinc- 
tion from fumaric and maleic acids, 256 ; 
trans^fonuation into succiniC acid, 256. 
Aconitine, composition ofi 204." 

^vonifmn nttpefluSf the root containing nlaii- 
nite, 363. 


Acti nometer, 313. 

Actions, molecular^ 1* 

Adipic acid, formula, 277. 
iEgyrine, 4^7. ^ 

Aerolites, regions of, 

European — County Down, Ireland, 569. 
Asiatic— ^Tattebpore in Hindostan, 570 
, Cbarwallas, Hindostfn, 570. • 

American — Cabarras County, North Caro- 
lina, 570^ ^lichland. South Carolina, 571 ; 
l ^ Linn, County Iowa, 571 ; Waterloo, 
Seneca Cbunty, New York,, 571 ; Ruflfs 
^ Mountain, Newberry, South Carolina, 

571 ; Pittsburg, 571 ; Salt lliver,571. 
African—* Coast betvreen Tunis arid Tri- 
pbli, 571. 

Aeromctrical balance, 70. 

Acschynite, 513. 

Aelho^en, 190. 

Alfinity, number of, 20. 

• Agate miiygdaloids in^ rnclaphyre, 538. * 
Agrostemmino, 372. 

Air, composition of, in brown-coal mines, 

, 565.' • 

density ; influenced by light and elec- 
tricity, 73 ; ‘instrument to measure the 
density, 72. 

* deP»^elopmcnt of heat by the compres- 

sion of, *^4. 

magnetic force of, 149. 

manometer, 70. 

— j- -pump, improvements of, 70 . 

Alanine (homologous with glycocine), 260 ; 
'forri]ation, properties and com]>ounds 
with acids and with basic oxides, 260, sgg.^ 
(nitrate, bydrocblorate,- ike., with oxides 
of copper and silver). 

transformation into lactic acid, 263. 

Albite, 491. 

Albumen, analysis of the ash, 379. 

-f freezing, of, 376; deportment with 

arsciiious acid, 376. 

Alhuniinose, 383. 

Alcohol, compressibility, of, 59. 

, magnetic action, of, 149. 

estimation in aqueous spirits of wine, 

309. ^ * 

^ estimation in liquids by the boiling- 

point, 4h5. 

Alcohols, formula for their boiling-points, 40. 

’ artificial production, 307. 

Alcoholates, 205. 

Alcohol-bases, action of .nitrous add, 299. 

radicals, views of various chemists 

on them, 235, sgg. 

Aldehydes of the acids CnHn 04 , deportment 
with hydrocyanic acid, 263. " ' 

their formation from sugar by tlie 

action of lime, 362. 

Algerite, 505, 
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Alizanc acid, identical with phtalic and, 
356 

Alizarin, preparation, properties, formula, 
compounds, of, 354 

^ attempt to produce it artificially, 350 

Alkalies, determination of, in silicates, 404 

— • separation from magnesia, 405 ' 

lAllamte, 488 ^ 

Allantoic fluid of tne hen and of the cow, * 
380 • , 

Allies, 559 ( 

AUophane, 501. • • 

Allo> of copi>cr and silver, 477 
Alloxantin, action of ammonia on it, 278 
Almonds, formation of succinic i*id fiom an 
ennilsion of weet-alinoiidb, 250 • 

Aloin, 369 

AlopeturuH pratfinais, analysis of the ash, 
No 41,TibleA 

AUike clo\cr,* anal of the ash, Nft 81, 
Table B ^ % 

Alumina, separalioii from iron 407 

— - mil ate of, w Niti it( ^ 

■ > ■ sulphate of, ue bul^ifiatc • 
Aliim-rock, anal of, 558 
Amalgam, prep and comp of various kinds, 
227 

Amalie acid, 296 ^ • 

Amber oil, rotation of the plane of polarisa- 
tion, 122 • * 

comp of, 335 

Amides, const of 281 
Amidogen compimn Is, tungstic, 20b 
Ammelide, const according to Cuihardt, 
252 • 

Ammonia Iraiisim ability of hO 
— — — — formation liom sulplmreltc d h\ 
diogen and atiuospli air, 198, spec 
griv of its aqueous solutions, 199, con 
stitutioii of the substances formed by its 
action upon other bodies, 199 

separation from cthylamine ana 

methvlamiiic, U)5 

amount in unne, 391 • 

ammoniacal salts ^a»*c partially 

changed into mtnc acid by jiaosing* 
through the body int« the urine, 395 

* detennination m urine, 403 • 

application in the manufacture of 

sugar, 465 

— ' amount m the gas liquor, 467 

— ■ aconitate of, 255 

— arsemteof, 214 

■ bichromate of, see Bichromate 

— bifumarate of, see Bifumarate 

— '■ mclhtate of, see Mclhtate 

— ■ - — naphthionate of, 341. 

quadnmol}bdate, of, 210 

thionaphthamate of, 343 

trmiolybdate of, 210 


Ammonia-meter, foo 
Ammomo-chlonde of pi itinum, 232 

-feiric'camdc of nickel, 214 

ferrocyaiiidc of mckcl, 214 

Ammonium, chloride of, see ChUgridc 
Ammotic flupi of women, of the cow, and 
of the hen, 380 

Ann gdaloids, formation of* agate- m mcla 
• plnrc, 538 ^ 

Am\l, 325 

i pioduct of the dectroh SIS of capioite 

of poUnssa. 272 • 

^ ^ hydiidi of, 320 

iodide of, see Iodide 

\m>ldmtne^ 10b 

— action of sntrous acjid 299 

itinuni s lit ot, J07 

— — s ilts of, 30b 

lt>drobiomatc of, 307 

Amvlc^iu , 

•AnnlovainuU 107 

Ann] etlicrs foimula for their bod p , 40 
Anak line, 50 1 

.Analogous substinccSs, act on the human 
. body, 1*12 • 

Auilfscs judicial, detection of metallic 
p isoiis 109 • 

An iljsis uf gas< 397 * 

organic appl of coal gas, 421 

Amk isoiiitc comp of iodine aud codeine, 
291 , optic il jiropertu s, 111 
Aiqjcsinc, 191 
Ancmomcttis 71 • 

Ammoniii (T\st f of, 3l5 
Aneioul b ironulii sti Biromdei^ 

Anhydrite ni ignetiC and opt deport of, 157 
^iiihiK ict of nit ions u id 299 
Atiiinal , luirunosiU of marine aminals, 81 
An%\i stell ol y spec gia\ , ^10 

vvlq ol t spec gi IV , 3-10 

Ankeiile, 523 ^ 

Anortlytc f95 

Anthojianthum odoratum^ anal of ^ asli, 
of, No 10 1 ible A 

Antlii 109 ^ • 

conductivity for the galvinic cur- 
rent before and aft# i ignition, 474 

iiltiniati anaU No 4oTlablc L. 

Antimonidc of potassium, 320 
Antimoninm ct adum^ 210 , 

Anttmonium diaphoreittum^ 217* 

Antimony, maCfeuctic and opt dc]>ort of, ] 55, 

therm o-el( ctncity of ci*ystallizcd, 

168 

discrimination in the presence of 

arsenic and tin, 408 

bisulpho-terchlonde of, 217. 

glass, 217. 

penta-chlonde of, see Penta-clilo- 

nde 
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Antimony, sesquioxide of, ^constitution, 172. t 

sulphide of, 216. 

Antimonyl, 171. 

AntrimoHte, 502. 

Apatite, 519. 

Aphrosidente, 507. < 

Apiin, 370. 

Apocrcnic acid, occurrence of, 266. 
Apophyllite, 502. i 

Apparatus for chemical anal., 420. 

Apthalose, emanation*-p]K)d. of Vesuvius, 529.^ 
Arable soil, see Sqpl. ^ 

Arceoxene, 517. 

Aridiuin, a new metal, 224. 

Arkansite,. 480. 

Armeria maritima^ acial. of the ashes of, 
457, and l^os. 131 to 133, Table D. 
Arragonite, 522. 

magnetic and opt. deport, of, 157. 

Arseniate of nickel, cryst. f. of, 18^ * 

potassa, magnetic and opt, deport. 

of, 155. 

Arsenic, magnetic and opt. deport, of, 155. 

occur, of, iq'^ ^bbd-charcoal and 

many vegetable substances, 214,^ 

amount of, in commercial zinc, *21 7.* 

• discrimination^iii the presence of an- 


timony and tjin, 408. 

-glass, 216, 

-residues, extraction* of the gold 


from, 430. 

sulphides of, see Sulphides. 


Arsenide of lead; magnetic and opt. deport, 
of, 155. 

Arsenious pcid, amorphous apd crystallized, 
216. 

deport, with alhuTuin, 376. 

Arscuite of ammonia, 214. 

baryta, 214. 

co]rper, cryst. f. of, 18. 

lime, 215, 

magnesia, % 1 5. * 

manganese, (protoxide), 2f5. 

— ^N,J^ntia, 215. 

Arseni tes, 2ft. , 

solubility of, in caustic idvalics, 

215. 

Artificial silicates, 485^ 

Ashestus, 488. 

Ashes, anal, and invest, on the ashes of 
plants, 450, 

— — detect, of iodine in, 402.* 

— • methods of preparing and analyzing, 
. 409, sqq. 

of the blood (anal.) of the ox, 385 ; of 

the horse, 386. 

— flesh, of hbrse, 388 ; of. and 

beef, 389. 

milk, 391. 


Asparagin, opt. prop, of its solutions, 114. 


Asparagin, transformation of, into aspartic 
acid and succinic acid, 256. 

form, and cryst. f. of, 281. 


Aspartic acid, opt. prop, of^ 11 4 . 

' transformation of, into succinic 


acid, 256. . 

form, and transforip. of, into 


succinic acid, 281 
Atberiastite, 495. ^ 

Aspiration, appgiratus*of, 71. 

Atmosphere, dispersive power of, 105. 

absorption of the light by the. 


125 ; state of polarization of t?ic, 126. 
Atmospheric air, compos, of, 197 ; during 
cholera epidemic, 197 ; amount of ammo- 
nia ‘in, 108 ; amount of carbonic acid in, 
197, see Air. 

electricity, connection of, with 


the prccip. of vapour, 162 ; connection of, 
with lightning and the aurdra, 162. 

Atomic, weights, detean. of, by electrolysis 
172. 

Atomology, «16. 

Atrophie, prep, of, 293 ; compos, of, 294. 

Attraiction, theory of, 71 ; equilibrium 01 
fluids at rest uqder the influence of ex- 
ternal-, 71. 

Attraction of li^ht, 84. 

Aqgite, prod, of Vesuvius, 529. 

Aurate of ][iotassa, ,228. 

Aurora, connection of, with atmospheric 
electr., 162. 

Aurosulphite of potassa, 228, 

Avena flavescens, anal, of the ashes of, No- 
56, ^‘fable B. 

Avena pubeseensy anal, of the ash of. No. 42, 
Table A. 

Axes, angle of the optic axes of biaxal 
crystals, 108. 

Azomlfure de bemeney 333. 


Balance, acrometrical, 70. 
Balance-galvanometer, 163. 

Balsam of Go{>aiva, see Copaiva. 

Sonsonatq^ 349. 

Balsams, act. of potassa on, 349. 

Barium, relation between equiv. and other 
prop, oft as comp, with those of strontium, 
calcium and magnesium, 202. 

peroxide of, see Peroxide. 

platino-cyanide of, 245. 

Barley, growth and development of, 438. 
— — anal, of the ashes of grains and straw 
of, 454, and Nos. 22 to 35, Table A. 
Barometer; reduction of its height to 0^, 
36 ; comparison of the aneroid barometer 
with the mercurial, 70 ; description of tlie 
aneroid, 71. 
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Barometric measurements^ see Measurements. 

formula, 61. 

Baryta, appl. in the manufacture of sugar, 
464. 

— arsenite of, 214. 

cyamclurate of, 250. 

naphthionate of, 342- 

propionate of, 269. 

thionaphtlfkmate of, 343. 

Bases, artificial, 299. • 

analogous to ammonia,^301 ; constitu> 

tion of, 307. *, • 

Batates, anti, of the ashes, 457, and Nos. 113 
and 114, Table D. 

Batteries, electric, 159. ^ 

Battery, electrical, see Electrical. 

— >■'>■■■ galvanic, 163; gas batteries, 163. 
Beans, ashes of, 454. 

Beef, anal, of the ashes of, 389. 

Beer, coin))Os.iMif, 465 ; analyses of, 4G^, 466. 
Beet-root, mineral cor^tituents of, 453. 
sugar, occur, of iofliiie iii\lie mo- 
lasses and the potash made from them, 
183. , ♦ 

Benzene y azosxdfure dcy 333. 

Jlenzhydramide, 331. • 

Benzhydrol, 345. * 

nenzimidc, 331. 

Benzol, tens, of vap. of a mliture o/, benzol 
and water, 41. • ' 

Bcnzoylaiiilide, 331. * 

Hciizoylazotide, 331. 

Benzoylurtude, 332. 

Jion/ureide, 332. 

Bor>i, kaolin from, 499. • 

magnetic and opt. deport, of, 155. 

Bcr>'lla, separ. from iron, 407. 

Berzeline, 504. 

Bcudarititc, 518. 

Bi-aconitate of ammonia, 255. 

potassa, 255. 

— soda, 255. 

Biaxal crystals, see Ci-ystals. 

Bichloride of diplatinamine, 230, 231. 

lead, 220. 

platinamine, 23t. 

— platinum /ind alanine, 20 1. 

platinum and amnion ium« const. 

of, 232. 

— tin, compound with hydrocyanic 

acid, 243 ; test for sugar and its con- 
geners, 415. 

— titanium, com jiounds with chlo- 

ride of cyanogen and with hydrocyanic 
acid, 242. 

Bichromate of potassa, magnetic and opt. de- 
port, of, 158 ; cryst. f. of, 211. 

■ n — ammonia, const, of, 212 ; com- 

pounds with protochloride of mercur>% 
212, 213. 


Bielurilic acid, 296. 

Bifumarate of ammonia, cryst. f. of, 253, 
254. 

Bile, 390 ; in blood, 390. 

Bllin, 390. 

Binitrate of platinamine, 231. i 
Binoxalate of fucusine, 349. 

Binoxide of niolylidenuin, '2^10- 

platinum, prep, o/, 228. 

t tin, cause of the ilifferent de- 

port. of the two modifications, 218 ; separ. 

► of, from silica, 408. 

— *5 ^ sulphate of, see Sulplmtc. 

Biiioxvstilpho-carbouatc of ethyl, deconn). 

of, 3Vh 
Biogen, 375. 

Bisilicaie of protoxide* of iron, cryst. f. of, 18. 
Bismuth, crys*l. f., 18. 

magnetic act. of, 149. 

1 uiagnetic and opt. deport, of, 155. 

* electrical polarization, 165. 

thermo-elecir. of crystallized, ICH. 


tclluridao^ cryst. f., 17. 

Bisiiiulhyl, 172. 

Bisulphate of platinamine, 231. 

43isi\Jpliiifh of carbon, 5cns. of vap. of a mix- 
ture of, and water, 41. 

magnetic act., 149. 

occur, in a sewer, 182. 


iron, 182. 
manganese, 


182. 


Bisulpbo-tcrchloridc of antimony, 217. 
Bitartrate of potassa, cry^t. f. of, 257; 

port, with borax, 257. 

Bitter-spar, 522. 

Bituminous sdliist, anal, of, 565.* 

monograph of, 566. 


<Ic- 


■ slate, oil of, 335. 


Black copper, 430, 480. 

earth, Russian, 442. 

Blasting macliine, })rinciple of its act., 68. 
Blood, iiiriiion of, 63. • 

•estimation of, in the animal body, 

382 ; determ, of its con8titucr^»&(^, 383. 

compos, of the, of bcalU*.y^orscs, 384 ; 

alkalies in, 384 ; carbona^^ in, 384. 

— ashes of, 385 ; bile in, 390 ; alteration 

of, in gout, 391. • 

methods of anal.* of, 420 ; recognition 


of blood-stains, 420. 

Boiling-point, relation between it and com- 
pos., 39 influence of carbon, hydrogen 
and oxygen on, 40. 

Boracic acid, act. of,, on tarturic acid, 116. 

> de|)ort. of, wnh tartaric acid, 


257. 


400. 

Boracit^, 524. 

Borates, anal, of, 400. 


quantitative determ, of, 399, 
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Borates, const of, 174. 

of ammonia, 175. 

baryta, 175. 

lime, 176 

magnesia, 1 76 

— pc tassa, 175 

soda, 175, 176 ‘ 

strontia, 176 

Boron, nitride see Nitride 
Boro-tartaric acid, prep and const of, 257. * 
Boro-tartrate of potasba, prep and const 
of, 257 " * 

Borax, deport of, Veith feeble aOLds, 176 ^ 
— — magnetic and optical deport of, 157 
Brain, deport of, 420 , 

Bran, nutriment in, 459 * 

Brass, absorbing power of, for the rays of 
heat, 4 7 * 

])lating of, with platinum, 429. 

malleable, 4*13 ^ . 

Bread, add iii brown-, 159, mfiogcn in 
rye-, 459 
Breislakite, 486 
Bromide of stibethy], , 

Bromine, tianspir ibiliti of its vapour, 69 

occur of, 183** * 

estiui ilion of, 40 1 

Bromo aUmi, 170 * 

Btomo ben/oic tfcul formula of, 266 
Biomo-rodcine and compounds, 290. 

Biomo dinitio nnpbtbdin, 319 
Bromus eratm, anal^bis of the ash of. 
No 43, Table B, 

Btomm molhs, analysis of the ash of, No 44, 
lable B 

Broii/os, compos of home aiitic[ue, 111 
Bron/ite, 48b 
Brookite, 480 

Brown coal, ultimate anilvscs of ^ arums 
kinds of, Nos 1 to IS, Jable 1 

— 'f— anah -xis of an cartb> sub>tance 

passing into browns coal, 5b5i, air m 
blown coal mmcb, 505 • 

Blown pscudomorpbs of, 525 

Brucine, inoRK-lar lotating power of, 121 
action of nitrous acid on, 300 * « 

— hidrOfliiorate of, 293 

Biucite, 1B3 « 

Brushes, luminous (el&tr), 161 
Brushes of light of II a i d i n g c r, 132 
Bubbles, formation of, in water, 0 
Butylaimne, action of nitrous ac\l on, 300 
Butyric acid, oxvdation of, by nitric acid 
(formation of^mccmic acid), 257 
Bye-currents of an electric battery, 161 

C. 

Cabliage, analysis of tl>e ashes of, 455, and 
Nos 63 to 6b, Table B 


Cactus, analysis of the ashes of the, 457, 
and No. 130, Table D 

Cadmium, application of, for galvanic coat- 
ings, 432. 

Caifeine, action of chlonue on, 295 
Cainca-^root, exam, of its acids, 263. 

Caincic acid, preparation, properties and 
composition of, 263. 

iCalamt arom o^,8pec gr^,. of, 330 * 

Calamine, compos of, ^32 
Calamine beds, Tormation of, 532 
^Calcareous san^ of Brittany, 561 
Calcium, relation between equivalent and 
c Other properties as compared with those 
of banum,^strontium and magnesium, 202 
— — — ; equivalent of, 201 

chloride of, see Chloride 

Calc-spai, magnetic and opt deport of, 155 
Calculus, compos of an intestinal, from a 
cow, 4396 , uiinary from a goat, ^96 
Calliosoope, instrument for bhort-sigbted 
peopld, 122 

Camphor, molecular rotating power of, 121 
Camphqr of pqfsley, 146 
• Canc-juice, machine for extraction, 465 
Cane-sugar, influence of acids on, and mole- 
cular jotating poi^er of, 118, 121 
application of the action on pola- 
rized right foi^ analytical purposes, 41b 
Caotitchoitc,* 352 

vulcaifi/cd or sulphurblted t 

amount of sulphur m, 35 1 
Capinc acid, 270, dtcompositiott of, by 
heat and by electrolysis, 271. 

Capionr, 271 

Ciprovb prod of the electrolysis of oenan- 
tlnlate of potassa, 272 
Capillarity, 1 * 

Caproate of barvta, 271 
Caibaiiilite of oxidt of ethyl (carbanile- 
thane), 281 

— c — Hefkyl (carbarn- 

metlnlane), 284. 

C^bamlethane, 284. 

Cai banilie acid, 284 
( 4 aiban]meth>laitie, 284 
Carbo-hydrogCnS, formula for their boil, p , 
40 , 

Carbomethylovinide, 319 

Carbon, influence on the boil p of, 40 

■■ deportment in high temperatures 

(diamond, charcoal), 173 
bisulphide of, see Bisulphide of car- 
bon 

protochloride of, see Protochlonde. 

sesquichlonde of, see Sesquichlotide. 

Carbonate df cobalt, artiflcial production 
with properties of the native, 174. 

magnesia, new compounds of. 


204 



INDEX. 


601 


Carbonate, metbylamine, 302. 

nickel, artliicial prod action of 

the native, 174* 

potassa, influence on lucerne 

when applied as manure, 450. • 

— soda, compressibility of its solu- 
tion, 60. 

-r two new compounds of, 

* with water, 200. • ^ • 

influence on the develop- 
ment of the vegetable siibstSnce, 417. 

iufluenre on [uccrne when, 

applied aswnanure, 450. 

anhydrous, on clav slate, 

522. 

— . zinc, prep, in the moist wa>\218. 

Carbonates, artificial production of native, 
174. 

Carbonetted hydrogen, transpirability of, 69. 
Carbonic acid, ^appl. in the manufacti^re of 
sugar, 461, sgq. ^ 

traiispirabilhy of, 60. * 

dccoinpos. by plaiiti^ 373, 4 i(/g. 

estimation in gaseous miVures, 

397. # 

estimation in the carlionatcs, 

‘ 398, 399; in beer, 399.* 

Carbonic ethers of more complex composi- 
tion, 318. • .* 

Carbonic oxide, deport, with inclallie salts, 
173. 

Carbovino-niethylidc, 318. 

Carmine-spar, 5 1 8. 

Carp, roc of, 377. 

Carpliolite, 50 1. » 

Carrots, anal, of the asbe^ of the root, leaf 
and seed of. Nos. 71 to 73, Table B. 

Carvi, oL, spec, gruv., 330. 

Caryophyllin, composition of, 346. 
Caryophyllorum^ ol,, spec, grav., 330. 
Cascade-battery of Franklin, 159. 

Casein, constituent of the blood, 383. • 

Cassia, oil of, 345.. 

Cassim Jior. ol, spec. grav. 330 ; adulteratioiL 
of, 330. ^ 

Cassiterite, 481. • i 

Cast-iron, nitrogen in, 221 ; disengagement 
of gas by ammonia from the residue gf the 
solution of, in hydrochloric acid, 222 ; ace 
Iron. • 

Castor, 496. 

Castor-oil, rotation of the plane of polariza- 
tion, 122. 

— : solid fatty acid in, 274. 

— - deport, with- over-heated steam, 

276 ; deport, with bichromate of potassa 
and sulphuric acid, 276. * 

Catechic^d, homologous series of, 263. 
Catechin-tannic add, homologous series of, 
263. 


Cclestine, 520. « 

Cell, vegetable, compos, of its walls, 366. 
Cellulose, 367. 

Central physical observatory, 1, 

Cerebral substance, deport, of, 420. 
Cerebrin, 378. 

• Cenisite, 524. • 

— pseudomorphs, 525. ♦ 

• Clialk, compos, of that near Hbeims, 562. 

I Cflarcoal, deport, of, in high temp., 1 73 ; 

power of reducing higher oxides of, in the 
•• moist way, 473. 

• restoration of flic docolori/.iiig 

• power •of animal charcoal used in the 
mannfgcture of sugar, 165- 

Chciuical clflmgc, condition of the elements 
at tlic moment of, 1 fo. 

rays* of light, 133. 

Chesterlite. 193. 

China psemto-rulira, 3/5. 

^hinese vcgcfable tallow, depor.t. and compos.* 
of, 275. 

Chijx'occic acid, prep., prop, and compos, of, 
263. \ 

•Chlorate of potassa, prtp. of, 186. 

— A phtnomcnou of combus- 

tion with, 187. 

Chlorates, i)rep. of, 186. " 

Chloride of ammonium, peculiar cryst. f. of, 
192. 

double salt of, w'ith 

chloride of magnesium, 205. 

— • in^uenccon lucerne 

when a])p1icd as manure, 450. 

occur, of, at the 

Vesuvius, 53T). • 

Clilornlc of calcium, lat. li, of its solut., 38. 

compressibility of its 

bolut., GO. 

magnetic act. of, 1 19- 

basic, 201. 

Chloride of ^*ar]>on, of vap. of a mixture 
of, aad w'ater, 41. 

, cyanogen, gaseous, prep, of, 241 ; 

compounds with bichlorid^ of titanium, 
pcntilchloride of antimony and sesqui- 
chlbride of iron, 242, 243. 

ethyl, chlori netted, anos^thetic act. 

and compos, of, 309. * 

lead, cryst. f. of, 219. 

act. of chlorine upon, 219. 

j. (cotunnite), einaiiation-prod. 

of Vesuvius, 529. 

Chloride of magnesium, magnetic act. of, 149. 

dou!)le salt of, with 

chloride of ammonium, 205. 

Chloride of |>elargyl, 273. 

platiiianiine, 232. 

j potassium, occur, of, at the Vesu- 

I vius, 530. 
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Chloride of silver, reduction of, with charcoal 
powder, 227. 

sodium, lat. h. of its solut., 38. 

■ " ■ — compressibility of its solut. 

60. 

^ magnetic act. of, 149. 

— influence of, bn the develop- « 

riient of plants, 446, 447. 

— ; — influence of, on lucerne t 

when applied as manure, 449. * 

— oecur. of, at the Vesuvius, 

530. « ' * • ‘ 

— stibcthyl, 323. , 

* sulphur, deport, of, with metals / 

and metallic sulphides, 187. « 

Chlorine, trauspirahility of, 69. * 

act. of, on hydride of ethyl and on 

methyl, 236. 

— — — peculiar disengagement of, 186. 

— — water, distinction between that cx- 
]>oscd to sunlight and not thtrs exposed,^ 
219. 

Chlorite, 508. 

Chloritoid, 507. 

Chloro-caffeine, 295.* • 

Chloro-codeinc, 291.' . * * ‘ 

Chloroform, compressibility of, 59. 

prep, of; 308 ; antiseptic prop. 

of, 309. 

Chloro-phospbide of nitrogen, prep, and 
deport, of, 192, s^q, 

Chloro-platinatc of ammonia (ammonio- 
chloride of ph\tinuni), 232. * 

Chloroplatinic aci<l, 232, 

Cliloro-platiiiite of diplatosamine, 232. 
Chloroplatinous acid, 232, * 

Cholera, quantity of salt iii the evacuations 
during, 395. 

Cholesterin, formula, crystalline form and 
deportment at a high temperature, 390. 
Cholestropbane, 296. 

Chromate of cinchoirinc, 286. « 

— — lime, double salt with chro- 

mate of potassa, 213. 

^uagnesia, niaguetic and optical 

deport, of, 157. 

potassa, double salt with'chro- 

matc of ,Mme, 213. 

Chromatic dispersio'n, 105. 

Chromic iron, 484. 

Chromium, eqitiv. of, 211. 

— .... separ. from iron, 4(\7- 

sesquioxide of, const., 172; see 

Sesquioxide. 

Chromyl, 172. 

Chromolite, 484. ' 

Chrysammate of potassa, op|. prop, of, 113. 
Chrysocalla, 501. 

Chrysolite, crystalline form, 18, 

Chrysotile, 508. 


Chryaomela popuU, secretion of salicylous 
acid from the. larvae of, 396. 

Chylous urine, 391. 

Chytophyllite, 485. 

cryst. form of, 18, 

Cinchona barks, testing as to the amount of 
organic bases in, 418. 

Cinchonine, molecular rotating power, 121.^ 

r — compos, anfi deport, of, 285. 

detection in quinine, 418. 

Cremate of, 286. 

.cyanurate of, 287. 

hippurate of, 287.** 

" ■ hydrofluorate of, 286. 

— p oxalurate of, 287. 

. urate of, 286. 

Ciiichotine, 285. 

Cinnabar, absorbing power for the rays of 
heat, 46. 

♦ reaction with nitcate of silver, 

and distinction (vom other colouring 
matters, 226. 

Cinnamic apid, cryst. form of, 267. 
Cihnamomi qassia o/.^ jmec. gray., 330. 
Cinnamon-cassia, 375. W 
Circular polarisation, see Polarization. 

Citric .acid, magnetic and optical deport., 
157.. 

Citridic acid, * identical with • aconitic . a^^; 

**255. 1. ^ ‘ 

Clay, anal, of fire-clay, 565. / / 

Clay-slate, anal, of, 568. 

Cl^t of horse-blood, anal, of the ashes, 386. 
Clouds, determ, of the height, 85. 

their clectr. hrthun4;^-storms, 162. 

Clover, anal, of ashes, Tabfe B. 

Goal, ultimate anal, of a number of Silesian 
and Westphalian coals, Nos. 19 to 39, 
Table E. 

American, 469 ; German, 470 ; 

. brown coal, 470, 

Coal-gas, methods of purification, 467 ; 

ammoniacal liquor, 467. 
Poal-mea8ures,,anal. of the rocks of the coal- 
measures, 563. I 
Coal-schist, ferruginous, 566. 

Cobalt, sulphide of,^ee Sulphide. 

Cobaltine, 478. 

Codeine, formula, cryst. form, prep., of, 288 ; 
codcine^salts, 289; amorphous codeine, 
290. 

products of substitution, 290, 291 ; 

decomp, by the alkalies, 292. 

hydriodate of, 289. 

hydrochlorate of, 289. 

hydrosulphocyanate of, 289. 

nitrate of, 289. 

r oxalate of, 289. 

phosphate -of, 289. 

platinum-salt of, 289. 
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Codeine, sulphate of, 289. 

Coke, ultimate anal, of, Nos. 41 and 42, 
Table E. 

improvement in the manufacture of, 

470. • 

Collis leucogaeus, 559. 

Colocynthin, 372. 

Colour, llessel’s colour-changing apparatus, 
124. • 

Colours, on the natural^ olours, 107 ; comp, 
of complementary colours A white, 107; 
classification of colours, 108.^ • 

Columbite, 5fl.4. 

Combustion of hydrogen in oxygen and salt- 
radicals, 172. ^ 

by means of chlorate of potassa, 

187. 

cold, of brown coal, 470. 

Compensator and saccharimeter, 1 25. 
Complementary colours, see Colours. • 
Composition, connect^n between it and 
crys. f., 18. * 

relation between, and spec. 

gray., 20. . , 

-elation between composition, 

crystalline form, and rotation of the plane 
of polarization, 114. * , 

Concretions, intestinal of a cow, 39G ; min- 
ary of a goat, 396. • / 

Condensation, of gases, 44. • ' 

Conduction of heat, in crj^stals, 44. 

: changed by magnetism, 45. 

Conduction, see Electrical conduction. • 
Conductivity of minerals for the galvanic 
current as a inincralogical charactci^ 474. 
Conductors, lightning, un, 162. 

Conicinc, constitution of, 298. 
Copaiva-balsam, rotation of the plane of 
polarization, 121. 

Copaline, 526. 

Copper, tenacity at different temperatures, 
55. » 

crystalline form of, 18. 

method's of coppering wrought-irop 

objects, 433 ; galvanic coppering of types, 
&c., 433 ; deport, of phos^horetted cop * 
per in sea-water, 4 J3 ; copper nails for 
ship-sheeting, 433. . , 

native alloy of copper and silver, 

477 ; occurrence of native copper, 477. 

plating with platinum, 429. 

ammoniacal oxide of, 306. 

. arsenite of, 18 ; see Arsenitc. 

—— pyrites, anal, of, 479. 

subcyanide of, see Subeyanide. 

- sulphocyanide of, see Sulphocya- 

• nide. 

suboxide of, see Suboxide 

velvet-copper ore, 521. 

Corals, contain fluoride of calcium, 422. 


Cork, comp, of, 36JI. 

Corneous lead, 524. 

Cortex chincenovee brnsiLy 375. 

Corundum, 481. 

Cotunnife, emanation-product of Vesuvius, 
529. • 

. Cow-cabbage, •anal, of the ashes, 453^ and 
Nos. 63 to 6 It, Table B. • 

• Crenic acid, occur, of, 266. , 

efeatin, occur, in the flesh of the whale, 
388. 

• €rociis martis mppritihis, 223. 

Crop, relfttioiiiof its nitrogfn to that of ma- 
W nurc, -^^9. 

from land manured by warping, 441 ; 

influence uumixed n\ineral substances 
on the, 447. * 

Croton-oil, rotfition of the plane of polariz- 
ation, 1 

Crystalline form, its connection with compos. 

.18. •• 

■ — influence of impurities, on, 

17 ; of metals, telhiriiim, bismuth, zinc, 
17. ^ 

• relatioit hetwe'^n it, coin]>os. 

• rol<flion of the jtlanc of ]>olurization, 
114. 

CWstallization, action •of magnetism on the 
crystallization of rock constituents, 527. 
Crystallography, 16. 

mclalhirgic, 17. 

Crystals, classificatiun of, 17. 

— m conduction of heat^4 I. 

law of s)mmetry of, 17, 

aiig’o of the optic axes of biaxal, 

108. • 

new characteristic of distinguishing 

optically i)ositivc and negative crystals, 
109. 

magnetic dejiortrnent, 153. 

■■ twin-, 16; detected by the magnet, 

158. • 

Cubebdirum oi,, spec. grav. of, 330. 

Cubebs, essential oil of, rotation of the plane 
of polarization, 121. 

Cubiiwl pipes, law of vibratioti of, Bl. 
Cuinarin, 375. 

Cnnicne, 334. » 

Ctimidinc, 331. • 

Cuminic acid, jiasses unchanged through the 
body into the urine, 395. 

Curaol, 334., 

Cupramine, 229, 306. 

Cyamehirate of baryta, 250. 

potassa, 250,251. 

silver, 250. 

Cyameluric acid, prod, of clecompos. of mel- 
lonide of potassium, 249. 

Cyanide of sodium, found in soda of com- 
merce, 239. 



604 


INDEX. 


Cyanide of stibethyli 323^ 

Cyanite, magnetic and optical deportment of, 
158. 

Cyanogen, tr^nspirability of, 69. 

r- formation of, 238. 

tbloride of, see Chloride. 

' ■' iodide of, see Iodide!* 

Cyanurate of cinchonine, 287. 

— — morphine, 288. 

— — quinine, 285. 

Cyanuric acid, compounds derived from 
cyaniiric acid and ether, 239. * 

form, froih cyameluric acid, ^251., 

Cyamiro-vinic acid, 240. * 

Cynosurus enstatua^ anal, of the ash^ No. 45, 
Table B. 

D. 

Dactylia glomernta^ anal, of the ash,# Nos. 

46 and 47, Table B. • 

Daguerreotype pictures, copying of, by the 
electrotype process, 138. 

Dainaluric acid, occu^ivuthe urine of the 
cow, the horse, and'of man, 301. ' 

Daniolic acid, occur.* in the urn/c of, thd 
cow, the horse, and of man, 301. 

Daturine, identical with aliopinc, 201. 

occur, in the urine of persons poi- 
soned with it, 419. 

Dcchcnite, 517. 

Declination, magnetic, method of calculating 
it, 145. ^ < 

Desiccation, apparatus for, 421. 

Douto-nilro ])hosphonc acid, 196. 

Dcweylite, 508. • 

Diabase, compos, of, 518. 

Diabase-Vorpbyiy , 510. 

Diabetes melhtus, compos, of the fa'ces, 395. 
Diallage, 486. 

Diallogitc, 523. 

Diamaguctlsin, theori'Kof, 146; diinmgnctic 
repulsion, 1-17 ; quantitative iletoiMi. of 
the diamagnetic force, 148 ; diamagnetio 
force of gases. 151 ; diamagnetic polarity, 
151. ’ 

Diamond, deport, in high temperatures, 1l 73; 

occur, of, 475 ; theory of its form., 475. 
Diasporc, 483. * 

Dibromo-bntylenc, 273. 

Dibromo-mylene, 273. 

Dtbromo-prolijrlenlv 273. , 

Dichlorethylimipl, 304. 

Dichloro-Tfapll^lic acid, 356. 
Dichloro-dtl^fithaliii, 339. 

Dicya»<^codcine, 292. 

Diffracfibijei of light, see Light. ^ 

Diffusion of liquids, 10. 

Digestion, 381. 

Diodethylamine, 304. * 


Diodomethylamine, 301. 

Dilituric acid, 278. 

Dimorphism, 19. , 

Dinitro-curoidlne, 334. 

Dinitro-cuihoL 334. 

Dinitro-sulpho-naphthalic acid, 315. 

Dinit ro-toluol, 331. 

Diopside, magnetic and .optical deport, of# 
157. * • 

Dioptase, ma^etic and optical deport, of, 
155; anal. SOI. 

Oiorite, exam«^of, 548. 

Diplatinaminc, 229 ; its salts, 2fl to 233. 

Diplatosamine, 229, 232. 

Discharging cun'cnt, its inducing effect, 161. 

Disinfection, see Excrements. 

Dispersive power of the atmosphere, 105. 

Distillcis’ wash of potato brandy, ashes of, 
458, No. 134, Tabic D. 

Distilling water, apparatus for^ 421. 

Dithioujc acid, 182. c 

Doglmg-train, decomp, of, by overheated 
stc.am, 27Q. 

Dolerit<c, ncpVeline-, see Ncphcline. 

Dolomite, 522, 560. 

Doppleiite, 520. 

Dropsy f ovarian, composition of the fluid 
from jt, 306. 

Dulcin, see Dulcose.'^ 

Diilcose or* dulcin, a new kind of sugar, 
from Madagascar, 363, 361. 

D> iiactinomctcr, 131. 

D\flamical proof (parallelogram of forces), 
*51. 

n 

s. 

Earth, attr'iction of, 71 ; internal heat of, 
72. 

latcial pressure of the, against lesist- 

ing walls, 5 1. 

— magnetism of tlie, 144. 

resistance of the earth to electrical 

conduction, 166. 

Russian black-, 442 

fiddoes, anal. <tf the ashes of, 457, and Nos. 
Ill and 112, Tahlq D. 

Eggs, freezing of, 376 ; anfd. of the ash, 37l). 

Elasticity of solid Imdics, 58. 

Electric batlery, discharging current, 159. 

— light; spectium, 84; polarization, 84. 

apparatus for showing it constant, 

122 . 

exhibition at the negative pole, 

167 ; apparatus to moderate and fix it, 
167. 

— machines, 158. 

spark, intensity, 161. 

Electrical battery, bye-currents, 161 ; cor- 
rection of observations, 161. 
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Electrical conduction, resistance of sulphuric 
acid to, 16G ; resistance of the earth, 166, 
167 ; subterranean, 167. 

polarization, J65. ^ 

Electricity, atmospheric, see Atmospheric. 

of the clouds in thunder-storms, 

162. 

» — of flanie,^62. 

in living plants,*! 65. 

velocity of, f68 ; iiaduction, 169 ; 

conduction, 166. 

Elcctro-dynmnics, dev<‘lopment^)f the general* 
laws of, 169. 

Electrolysis, on the correctness of the law 
of, 164. • 

Electro-magnetic engine, 145. * 

Electro-magnetism as motive power, 55. 
law of proportionality be- 
tween the electro-magnetic force and the 
strength of the current, 145; 
netistii. • • 

Elect rometry, 158. 

Electrosounc ineasnrenicnts, 164i 
Elements, condition of the, at tfle moifientof 
chemical change, 170; formation of, 170. 
Emery, 481, 185. • * 

Emerylito, 498. 

Enargitc, 478. ^ .• 

Engine, elect ro-maguctic, 145, * • 

Eplicsile, 499. • * 

Epidote, 488. 

Equilibrium and motion of s did elastic 
Imrlles, 5,i, sr/r/. 

Equisetic acid, 25 1. 

Kqnuetum fluvialile^ ye.nn'.v colouring-mat- 
ter in it, 561. 

Equivalent, iiiecbanical of heat, 24, 55. 
Equivalents, chemical, delcrm. by electro- 
lysis, 172. 

Ery'throse, product of oxvdation of rhubarb, 

. 561. ‘ ^ 

Ethainine-snlphiiric acid, 282. 

Ether, tension of vapour of a mixture of 
ether and water, 41. ^ 

compressibility ^59. 

recti ti cation, 510 ; form, of, 310 ; the- 
ory of form. 310, 3il ; form, and const, 
of, 312. . . . ' * 

Ethers, form’ulaB for their boil, poipts, 40. 

— — oxalic and carbonic, 518. 
Ethyl-comf>ouiids, transpirability of their 
vapour, 69. 

Ethyl, acetate of oxide, 318. 

biuoxvsnlphocarbonate, decomp, of^ 

314. 

chlorinetted chloride, 309. 

fonnate of, see Formate. 

— ^ hydride of, see Hydride. 

— ^ iodide of, act. of solar light on, 512. 
nitrite of, 318. 


Ethyl, pelargonate^of, 273. 

sulphide, carbonate of, 315. 

sulphocarbonate of, 315. 

Ethylacetamidc^ 306. 

Ethylamiue, form, of, from etlyminc-sul- 

piuiric acid# 283. 

‘ — act. of nitrous acid on, 299. 

^ : compos., prop., deport, and 

• compounds of, 505, sijq, * 

separ. of, from ammonia and 

metliylaminj, 305. • * 

^ — J)ascs containing, and platiiiiiin, 

. ,*!P05. • 

salts of, 305, sqq, 

^double salt of, with protochloridc 

of mercury, 505. • 

tkiublc salt of, with terchloridc 

of gold, ,>05. 

hydroelilorate of, 504. 

1 , — ^•oxalate of, 506. 

^ ]datinum-salt of, 304. 

sulphate of, Hre Sulphate. 

Ethylatniue-uiTa, 2 fo.^ 

•Etby Uctliers, fornuiuTTJr Ihcir boiling points, 
.40. • # 

Etby ft)-carbonate of inotliyl, 518. 

, (M^assiuirj, 516. 

Elliylo-liypo.sulphuric acid, 51,7. 

Eth\lo sulphide of potassium, carhonale of, 
515. 

Ethy 1-oxalatc of melliyl, 518, 

Et(^vl-f)X{imic acid, 306. 

Elhvl-oxamidc, ’106. * 

Etliyl-stil)>l. 520. 

Ethyl-stih> lie .x id, 321. » 

Eui'hroiiie acid, constitution of, 252. 

Kinlnophite, 50.*5. 

Kuglenn viriflis, contains parainy lon, 36,5. 
Eujdiyllilc, 499. 

Eiipione, ,535. 

Evaporation^ apparatus for, 421. 

E.vcrciqcnts, disinfection for manure, 4,59. 
Expansion, “ const rainc'd,*' of iluids, 37. 

1 by heat, of mercury, 36. 

Eye, of the, 131. ' 

P. 

% 

Faeces, compos, of, in health, and in diabetes 
mellitusy 595 ; in cholera, .595 ; ammonia 
in those of^lie cow and the horse, 396. 
Fats, act. of overheated steam on, 275; de- 
port. of, with bichromate of potassa and 
sulphuric acid, 276. 

Fatty oils, deport, of, with bichromate of 
potassa and wlphuric acid, 276. 
Faharn-leaves, 575. 

Feathers, refuse of, as manure, 439. 

Felsite porphyry, see Porphyry. 
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Felspar, cryst. f., of, 18. 

pseijdouion>li> of, and their form. 

in the wet way, « 

Felnpathic rocka, presence of water in them, 
537. ^ 

Ferri aceiiri, tinctura 2C7. 

Ferricyanide of pota-ssiuin, its polychroism,* 
113. 

— * maguetic and oi^>t; 

deport,, 157. 

-1^ — cr^'st. f. of, 244., « 

Ferns, oil produced hy the of« sulphuric 
acid on, 3411. • • ^ 

Fcrrocyatiidc of potassium, magnetic and opt. 
deport, of, 15.5. « * 

X dt*j)ort.of,witliurea, 

377. 

stv Poiassa, yel- 
low pnissiate of. 

Ferro.manguno.tutigstic acid, 2(49. 
Fcrro-lungslic acid, 209. ' 

Ferry I, 172. 

Fn'^rum wdnittifif thicturc an<l svrup of, 
223. 

Fentuva (inrusctihtf ».ial. of (he arhes, No. -/H, 
Table 11. 

Fibrin of the blood, 3H3. 

Fiery ordeal, fO. 

Field-beans, anal, of tlu^ ash of, 454, and 
No. 71, Table 11. 

Filtrntioft, liot, apparatus for, 421. 

Fire-clay, anal, of, 505, , 

Fire-opal, 4H3. * 

Flame, clectr. of, UV2. 

Fluveun fliydride of) of llenM'lius, eonst. of, 
Aceortling to l.aurent, 2 to. 

Flax-plant, nualyscaiof a^^bes of the plant ami 
its parts, 45.5, ^yy., and Nos. H.5 to 97. 
inebtsive, Table 

Flesh, muscular, ino.Hite from, 3b I. 

creatin in (J»e, of the ^w hale. 3H8 ; 

aniil. of the ashes of (he, of tl;e hor.se, 
38H ; of veal and of hoof, 389. 

r from llueuos Ayres a.s mmuirc, 439. 

Flint, psiMulobiorphs, of steatite after U, 538. 
Fluid vein, resolution into drops, 3. * 

Fluids, expansion (constrained) of, 37. 

rotation of /,hc plane of i>olarizatioxi 

hy, 52. 

— coinpressthility of, 59 ; wpiilibrium and 
motion of, 59; motion of, til. 

motion of, in elastic tubes, 03, 

rat ios of their refi'angihilittc». 104, 

Flour, adulteration of, 159. 

Fluorine, occur, of, 190. 

reaction of. 403. 

occum in tour iimli Acs, 509. 

Foilder, analyses of ashes of. Nos. 7b to 84, 
Table U. 

FitPHumU oL spec. grav. of, 330, 


Forces, parallelogram of, proofs of the law 
of, 54. 

Formate of ethyl, contraction on cooling, 36. 

— — stroiitia, optical properties of, 1 14. 

cryst. f. of, 267- 

Francolite, .519. 

Froth-stones, volcanic, 559. 

Fticusarnide, 348^. f ^ 

Fucu8inc,348; nitrate of, 348; bydrochlorate 
of, 349; platinum -salt of, 349; binoxalate 
of, 319. 

Piicusol, 347. 

Fuel, 167. 

fossil Cnew), 4 70. 

iiltFmatc aualvscs of various kinds of, 

'liable i:. 

Fuinaric acid, prep, from Fumnria nffivinalix^ 
253 ; distinction frofti maleic and aconitic 
ayds, 2.56; transforinatipn into succinic 
acul hy fermentation with casein, 256. 
Fiincrtons, mean vaftie of periodic. 1. 
Furfiirinc, cryst. f., 297. 

'platinum-salt of, 347 ; nitrate of, 

3/7. 

Furfiirol, 3ir^ 

Fustic, its colouring-matters, 358. 

a. 

• 

(tallio acid, homologous series of, 263. 
(^alUnnts, anal, of Chinese, 473. 

(bilvanic battery, 163. 

(iahanometer, new form of, 163. 

(birnct, 490. 
ti;is-hatlerics. 163. 

Cases, condensation of, 41. 

motion thrmigh capillary tubes, 68 ; 

transfusion or traiispirulion, traiispira- 
biUty of dilVeccut, 09. 

method of .'iiial. of, .'197, ^fyy. 

(bis-tlamc, regulation of, 421 ; appl. for 
organic analyses, 421. 
iiasuiuctcr, 420. 
licrminaiioi^ 367. ^ 

Getah maJabeoya, a spurious gutta-|>ercha, 
.3.51. 

Ccy'sers. theory of, 528. 

(yisinondlue, 504. 

Githagin, 372. 

lUacier-ii'c, structure of, 560. 

Glass, magnetic action uf, 149. 
filass l>all^. notes hy heating, 79. 
tilanher's-salt. srt Sulphate of soda. 

} (ilaucodote, 4 78. 

Gluten, iiidtiGiice of manure.on the amount 
of gluten in wheat, 4.58. 

Gold, absorbing power for ihe rays of heat, 

47. 

— * — tenacity at different temperatures, 55. 
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Gold, eqiiiv. of, 228. Hear, di*M‘lopmenr in rhem. oonih., 20. 

quantitiitivf determ, before the blow- de\t*!opmcut of. by tbc compre^bton of 

pipe, 409. air, 21. 

separ. from arseitic-rcKid]^cs, 430 ; — ^ — inectianical eqniv. of, 2 4. 

volatili/ation during the process of roast- intThaiucal theon' of, 25. ^ 

ing, 130. ^ fond, of# in ri\stnls, 44. 

various compounds of, 227. — — emui. changed by rungpcti^m. 45. 

-• anal, of nativ<3|gold fipm Ireland, 470; ^ ^ — internal heat of the eartli, 72. 

occur, in the United States, 177 ; erj'stal- -♦ — latent, sn* Latent heat. 

Hr.ed gohi from CuiiiSrnia, 477. ■ ratiiant, 15. 

sulphide of, 228. • speeilic. 4 »f vapiwir,*.35. 

Gold-leaf, H^psorbing power fol* the rays ot^ spf%*iric^A<-e Speeifjo Iwat. 

heal of. Id. ft- Heal-r.ays. ahsorhing power for, hy 

Gonjonia ashes- of, 5dL dirterent bodies. 45, 40. 

(ioiit, alteration of urine and blorHl in, 391. — — traTisnaissihility, 17. 

Granite, form, of, 5 42 ; charaeleristics of, retleet ion ami reft net ion, 49. 

513. Heights, thcrtnobarometiie measurements, 

atiulyses of. 515. 13. 

Granitic rocks, natural his(or\ e^arae- ^ ba»oini*trif mensnrements of, in- 

t eristics of. .542. 0 uenee #f^he time of the 01. 

(daiiitile, ebaracterist#s of, .513. • •lleh tiiii, prep, of, 3 Hi. 

Gra)»cs, ashes of the husks of, 543, ami Uetnatow hn, molecular rotating power, 121 . 

No. 128, Table 1). • Hemihedrons, optieaf prop, of Mihstanees 

(-rape-sugar, compound with* eldoride of • cr\sl.dli/ing in, 114^ 

sodium, its < rys(alline forn^ 302. Ueinn, anal, of the a^ies of the plant and 

— — — the ooppcr-lest for. 410; .stf | the serd, L57. and Nos.9H ami 99, 'fahle 

Sugar. * Hipjturndin. 2H0. • 

(•lass of irrigated mcadow>;, anal, •of the Hippurate »>f cinciu>nine, 2S7* 

ashes of, Nos. 59 and 00, Tahle If. • hme, crvstalline form of, 279. 

(irasses, amdyses of the jf,hes ol, 155, and ^ ruorphine, 2HH. 

Nos. 40 to 42, Tabic A. and Nos. 43 to sinehmne, 293. 

00, Table 11. ^ Hi^jpuric acid, prep, of, 278; crjst. form, 

Grnvit) , speeiOe, rr# Speeitic gra^ ity. 27H, 279; ilecomp. l»y *hiiio\i(le of h*nii 

Cygen sand, anal, and appliciition as m^mirc, (hipparafhn j. 279. 

Sitod for the mamifar: or4* of alum ami HohvK ianufa^ ana), of the a^h«8, No, 19, 
potash, 502, .503. Table H. 

flreen \itriol, protection from oxsdatioii, 222. Honcystone, s^r Mellitc. 

Gros’ii, platinuin-compouitd, 230. Hojrs, anal, of iJie ashes of flower, h*af, tmd 

Guajacum, resin of, 352. tendrils, 457, Nos. 100 to 102, Tahle 

GuaLcurii-rool, .375. ilort/f-ftm prateme, anal, of the ashes, No. 

(iiilta-pereha, 352. ^ 57, Tablg JL • 

— — adulteration of, 351. Hornl^cnde, 487. 

(iypsiJiii, influence on \effetalioii, 4 40- n»>f:se. hlood of tlie, eorni>osition of, 384. 

— inllijcncc mi lucerne wImmi njiphefl llorse-ldocMl, mud. of the ashes of tlie Kenim 

as tuaiiure, 44J). ^ ^ an\J*<dol, 380. • 

emanation-prod, of Ve»u>iu», .529. Ilors^P-ehesnut. inorganic conMiitienfs in 

see Sulphate oriime. ^ different organs and at different periods, 

Gyreidoincter, 100. * 450, 451. • 

anal, of the ashf*s of woml, 

Tf . bark and leaves in spring atid autumn, 451, 

Nos. 11,5 to 120. Tabic D. 

ntiibca of light, 132. Horse-flesh, anal, of the nsbes, 38B, 

linerala, apparatus for its Horse-hair refitue, as rnaniire, 439. 

, and laws, 474. Hudaonite, 4H7. 

er, 112. Humaies, 443 ; humate of lime, ammonia, 

02. 443,44 1. 

'ic ashes, Nos. G) and 02, ’ Hundx»ldtili4e,*cry(ita1Iine forsn of, 18. 

Hnmming-topft, theory of, HO. 

thin contained in the mus- llutnus, its prop, and act. in the nuirition of 
e of the, 388. plants, 443; compos. 445. 


Haidinger*s hnisbcs of light, 132. 

Hardness of minerals, apparatus for its 
deterntination, and laws, 474. 

Hardness of water, 112. 

Harringtonite, 502. 

Hav, anal, of the ashes, Nm*. G) and G2, 
table B. 

Heart, byimxantliin contained in the mus- 
cular structure of the, 388. 



608 


INDEX. 


Humus-coali 445. 

Husks of grapes, see Grapes. 

Hydrargillite, 483. )j 

Hydraulic lime, see Lime. 

Hydride oLamyl, 320. 

Hydride of ethyl, 230; action of chlorine on 
it, 236. 

Hydriliiric acid, formula of, 278, 
llydriodate of quinine, 28r>. ( 

— raorjjhinc, 287. 

codeme, 289. , ^ 

Hydrohen/amide^ 331, , 

Ifydrobromatc of amylamine, 307. < * 

metliylamiric, .302. 

Hydrocarbons in wood -spirit, 33tJ. 
Hydroclilorate of alatfine, 201. 

Hmylamine, <100. 

codeine, rotation of the 

Xdune of polarization, 121 ; prep, and 
prop, of, 289. 

cthyianiinc, .301. 

fiicnsinc, 319. 

nictirylarninc, 302. 

Hydrochloric acid, pr^'p. of pure acid, 187 ; 

deport, of, with (Ih.nherV-salt, 'h 7. 
Hydrocyanic acid, formation in tlio lu’cp. of 
ifjnr, iiitr. tlulc.y 238 ; prop, of the anhy- 
drous acid, 239. 

cojnpounds with bichloride 

of titamiiin, bicliloride of tin; penta- 
ehloride of antimony, sesquichloride of 
iron, 212, 243. 

deport, with the nldcliytlcs 

of the acids (J„U„(),. 263. 

detorin. in the uiedioinnl achl 

in hitter almonds ami lanrel-watcrs, 40 1. 
Hydrt^finorate of brucine, 293. 

— of einchonine, 286. 

of inorpliiiip, 287. 

of quinine, 283. 

of stryolMiine, 293. 

H yd roll uo -silicic acid, appl. for estimating 
potassa and soda, 404 ; prccip, of baryta, 
405. 

Ilydro-galactonietcr, 420. 

Hydrogen, influence on the boil. p. 10. 

— — — ~ transpirnbility of, 69 ; its com- 
bustion iu oxygen and in salt* ra deals, 

n72. 

— appl, as fuel and illuminating ma 

terial, 465. 

Hydro-tiitro-prussic acid, form.‘of, 245. 
Ilydro-sulplinle of sulphide of act4onyl, 269. 
Hydro-sulpho-cyanate of codeine, 289. 
Hygrometer, 44. 

Hytiosclerite, 491. 

Uyt>o-solphamylic acid, 330. ' 
ilypo-sulpliitc of soda, magnetic and optical 
de[)ortmeiit, 157. 
lly|)Q-sulpho-methyltc acid, 308. 


Hypo-sulphurous acid, estimation in the pre- 
sence of sulphurous acid, 401. 

Hypoxanthin, a subst. related to xanthic 
oxide, occurring in the spleen of man and 
of ox, and in the muscular structure of the 
heart, 388, 


♦Ice, latent meeting beat of, 39 ; spec. h. of, 

magnetic and optical depoH., 156, 158. 

* ^ structure, 560. 

I doc rase (manganese), 489. 
lU.T parnf/kensh\ 376. 

Illuminating materials, 467. 

Illuminator, 103. 

Illusions, optical, 129, 130. 
llmoiqtc, 48 4. 

Image, inversion of the image on the retina, 
127.® 

Impressions, visual ; ]>()ssiblc number of, 127. 
oil rolled stones in conglome- 
rates, cause, 5 40. 

Indian corn, ashes, 45 4, and Nos. 30 to 38, 
Table A. 

Indigo, method of testing it, 419. 

Induction by *he discharging current (El.)> 
16J. 

Infusoria;, contain paramylon, 3(15. 
inorganic constituents of jdanls, 450, .u/r/, 

I norite, peculiar subst. from muscular flesh, 
36 4. 

Intensity of the electric spark, 101. 
Interference gf light, for great ditfercn<!i||HP’ 
X>ath, 91. 

4^ instrument to render it visible 

122 . 

Iiiterfercnfc-scopc, 122. 

Jiitcc’tinal calcidns <)f a cow, 396. 
iMceatuanhic aCifl, preparation, compos., 
and properties of, 265. 

IpA‘»mic acid, 352. 

fron, cryatalUue form of, 18 ; tenacity at 
difl'erent temp. 55 ; magnetic saturation 
of, 144; magnetic action of, 149; equi- 
valent, 220; amount in the animal body 
and relation to the blood, 382 ; detenu, 
of, in iron ores, 406 ; separ. from man- 
ganese, 406 ; ditto from the earths and 
from sesqnioxide of ehromium, 407 ; com- 
pos. of cast-iron and of the ores from 
which it was made, 132; compos, of the 
residue left on dissolving cast-iron in 
hydrochloric acid, 433 ; smelting of iron 
ores in P^nsylvaiiia, 433; composition 
of cold- and hot-short bar iron, 433 ; nitro- 
gen in cast-iron and steel. 221. 

alum, 520. 

— — bisiltcate of protoxide, see Bisilicate. 
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Iron, bisulphide, .w Risnlphule. 

chromic, 481. 

nitrate of scstpiioxldc, 223. 

sesquichloride, srr Sesquichloride. 

sesquioxide, constitution flf, 172, 

Sesquioxide of iron, 

silicate of protoxide, see Silicate. 

^ ores, detenu^ of the iron, 400. 

spar, 523. ^ 

Iserine, 481. 

Isomorphism, isonomic, ly. 

hetcronomic, 19.« 


monoincrie, 18. 

— polyinerie, 18, 19. 
optical test, 115. 


Isoinorphous bodic'i, circular polari/atkm of, 
111 ; optical test, 115. 

Iodic acid, prep, of, IHl ; test, 18 1 ; deport, 
of, iHl. 

lodid'i of amyl», preparation, properties, and 
decompusition by /i^c of, 325. ^ 

of cyanotreii, 2 41. 

of ctli\l, action of solar liirht on it, 

312. • . 

of iron, tincture an<l syrup, 223. 

of ]>hosphnrus. 1H5. • 

of jM)lassium, cou*pressihility %of us 

solution, 60. 

of stihot}i>l. 322. • 

Iodides, separntinn from ojher sal^s l»y rnc^iis 
<!f iir<;tic ct litT, 102. 
ioilinc, its itccurrenee, 183, vyy. 

mannfacttire of, 181. • 

et|uival< nt <if, 185 ; impurities of the 

commercial, 1H5. 

detection in ashes and 


!• 


mineral v,ater.s, { 

102 . 

separation of iodides from other salt**, 

402; estimation in orgajuc con»pound», 
402. 

J, ^ 

Jackson ite, .504. ^ 

Jalappa, resin of, 3^ 

Jalappic acid, 352. • j 

Jalap]iiti, molecular rotating power, 121. 
Judicial aualv-sca, detection of metallic poir 
sons, 409- 

Juniper hacc. o/., spec, grav., 330* 

Junii)er l>errics, resin of, 35 1. 


Kakodyl and its compound s,const. of, 252. 
Kakoplatyl-compounds, const, of, 252. 
Kaolin, from Beryl, 499. 

Kataplceite, 506. 

Kermes, prep, and comp* of, 217- 
Kersantitc, chemical exam. 553. 

VOL. IV. 


Kersantone, chciiJical eiam. 553. 

Kinetics, 53. 

Kohl-rahi, ai^. of the ashes, Nos. 65 and 
66. Table H. 

Knpfer ludig. 479. 

• L. 

« « 

Labrndorite, 491. , 

f*a<rtie acid, artiticial formation of, 259. 
Laneastcrife, 52 4. » 

•Lantanitric aend, fontnila of its potassa-salt, 

f * • 

ent Ifl'at of solution.^, 38. 

I .aleui yf*ltiiig heat of ice, .39. 
Launn)niic,*503. , 

i*a\a, anal, of, .5.5s. 

Lartuuu/tv spee, gra\., 330; adultcrn- 
tioii, ,330. 

head,,cr\>talliiic Ontn of. 18. 

^ niaiLihct if* aft ton of, I 19. 

working up waste- sulphate into melal, 

4.32. 

aectate f«f, .m v l.'‘^id. 

— allt»\ s witii (lu, 

.« — -^hi(4i1»iri(h' of, 22/). 

naplit hirmate of, 3 42. 

sniph.iti‘^jf, o* Sulphate, 

siilj)liiilf of, Sf t' Sulpluilt*. 

sulplnlf of, sfc Sulphite 

MiiphfK’v aiiidc of, Sulplioeyanidc. 

- sugar of, (uunufacture from pyrulig- 

ai ifi, 4 3t». „ 

— t Idouapht hamate of, 343. 

uhitf, .Of White lead. 

l,fa«hf»n% \flhftv, 517. • 

Lecithin, 378. 

Lecture experinients, combust ion of hydro* 
gen in o\\gen and the salt-rarlicahs, 172. 
Lchuntite, .502. 

L e i d e n f r o s t's experiment, 7. 

1-cuses, f*hc!>p and powerful, 122. 

Leonfo/on (arajrat'tun containing mannitc, 
.362. 

Leuchtenber^ritr, .509. 

Leuriy’, fin anal ion -prcnluct*' of Vesuvius, 
529. 

I.,<’yden hatters, 161 ; method of discluirg* 
iiig, 159. 

Lichens, oil produced by the act. of sulphuric 
acid on, 3 49. 

Light, atlrartjon and repulsion of, 81 ; ratio 
of the reflected and trausmitted {tort ion 
of, failing on a glass plate with parallel 
surfaces, 84 ; chemical act. of the snn't 
rays, 85 ; new theory of, 86 ; new hypo- 
thesis on the circular |)olarization of, 88 ; 
measurement'* of the velocity of, H9 ; influ- 
ence of magnetism on, 89 ; velocity of, in 
art- and water, 89, 91 ; int^erence of, for 

R R 
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great difference of patfi, 91 , diffraction 
of, 92, 93 , phenomena of polari/ation of, 
91, 93, theory of diffraction plienomena 
of, 94 , reflection of, ]jy mirrors inclined 
at an angle, 94 , reflection of, by trans 
parent tiodies. O') , by met il^ 100 , polari^ 
/ation of, by n flection, 102 , icfraction of, 

1 02 , measurefnent of indices of refraction 
of, 102 , ratios of the refrangibiliUes qf 
fluids on, 104, total reflection of, 105, 
polarization of qulirt/, 110 , double n frac- 
tion of water, at difft rent* tern iv* rat uresj 
112 , absorption of, by the* atiposphrre, 
125, subjective appearances of, 128,* 
coloured, of the double stars, 132 , II aid 
inger's brushes of^ 132 sir Volan/ation 
ot , clictnioal ut of, 1 13 ,^pol iri/i a<i 
of the magnet on, 115, clcctiK ste 
Electric 

Lightning conductors, 102 

phtnoinciia, 102 

Lime, influence of on the development of 
the vcgcfable substance, 4 17 
— — influence of, luccine when applied 
as manure, 4 19 ^ , 

nrsenitc of, 215 i 

— — chromate of, Chron^ate 

hippuratp of ne llippuratc 

— — humate of, vec llumatcs 

hjdraulit, <ause of the h>draulic prop 

135 

nnphthioiiatc of, J42 

sulphate of^ w hulplmte * 

suli)homcsil>late of, 209 

1 iincsioiu^ anal ot 5(>l 
Lnneslonc^s, inilhpotn, vcf Millipora 
Lithium dilution ot lufoic the blow pipe, 
105 

Lithoiiiargc, 500 

I ivcr, in the iiormnl state contains sugar, 38 
Lobclinc, 297 

Loitnm pitenne^tinfii of the aifus of, No 
50, lablc JJ 
Loxoclasc 491, 

Lucerne, 374 ^ 

influence of various salt manmes on, 

449 

- anal of tlu ash of the seed of. No 
75, Table 13 ^ 

Luminosity of marine aumiaU, 84 
Luminous (eUctric) brushes, 161 

— (clcctm) aic, 167 • 

Lustre, phenomena of, of surface, 113 

M« 

Madder, investigation on the red colouring 
matters of, 354 

Magnesia, separation of, from the alkalies, 
105 ^ 


Magnesia, arsemte of, 215. 

carbonate of, see Carbonate. 

" iiapbthionate of, 342 

nitrate of, see Nitrate 

— Sulphate of, see Sulphate. 

Magnesite, 523. 

Magnesium, relation between eqmv and 
other prop as compared with those of 
banum, strontium andValcium, 203. 

c]ilonde( of, see Chloride 

Magnus' green platinum-compound, 232. 
<Magnctic force, method for ascertaimng it, 
140 

— — deehnation, 145 

* ■ — |)bscrv ations, self-registration by 

moans of photography, 125 
Magnetism influence on the conduction of 
heat 4a , influence on light, 89 , satii- 
I ition of iron with magnetism, lit, 
ni ig^nctK force of electni spiials, 141, 
app^atus foi tlic i^'leteimination of time 
in miguetic observations 1 44 , tenestnal 
magiietis^n, 144, ttie Lieetro-niagncttsui 
and Magnets 

of steam, 1 45 

qudtititativc detcnumation of the 

the uagnotic fori c, 1 4S , magnetic force 
of a puinbct of bodies, 149 , mignetic de- 
spoilment of crystals, 153. 

— ^ «)f rocks, 527 , action on the 

cr>8tdlIi/atioif of rock constituents, 527 
Migncts, lifting power of magnets made by 
i ogciuan, 138, ditto of electro ruignets 
of tlu horsc-blioe form, 1 V) Uti action 
of straight cyhndrual electro magnets, 
139 , method for ascertaining the mag 
lutu force of any point of tlie surface 
ut a magnet, 140, distiibution of the 
magnetism in electro-magnets, 141 , action 
of magnets at a distance, 14 1 , action on 
polaii/ed light, 145, see Magnetism and 

* Licctro-niagnetism 

Mii/c anal} sis of ashes of grains, stem, 
, leaves and marrow of, 45 4, and Nos 36 
to 38, Table A 
* Maleic acid, *.54 

distinction from fumanc and 

aconitic acids, 25 b , transtormation into 
succinic acid, 256 
Malic acid, optical prop of, 114 
Manganese, sepor from iron, 406 

form of manganese deposits, 530 

531 

— — — arsemte of protoxide of, 215 

protochlonde of, see Protochlo- 

ride 

sulphide and bisulphide of, see 

Sulphide and Bisulphide 

idocrase, 489 

■ " -spar, 523 
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Afangel-wur7cl, anal, of the ashes of the 
seed of, No. OH, Table B. 

Mannite, occurrence in Leoniodon tarajca- 
ctiw anti in Aionttum napetlu$n 362. 
Manometer, air-niano meter, 70. 

Manure, itb agronomic valuer 437 ; its ac- 
tion, 438 ; relation of its nitrogen to that * 
of the crop, 130 ; excrenienth dihinfectccl 
for manure, 43lf; prepfof excrements for ^ 
manure, 139 ; varii^is of refuse as 

manure, 139 ; mud of the Nile and of the « 
River Trent as manures, IIM), syv. • 

abSoiptiou of its diigredinUH Us 

arable soil, 1 12. 

oil the theory of, 417. • 

influence on the amount of ghften iii 

wheat, 458. 

Marlilo, anal, of the grey marble of Villmai. 
561. 

Margaritic acid, 271. 

Marinolite, 508. # 

Mai riot’s law, 60. 

Mcastircnients, Ihenuoharonutn^*, of heights. 
13. • • 

■ barometric, influence of the 

time of the day, 61. ^ • 

electioxcopic, 164. • 

Mechanical equi\. of heat, 2 1^ 35. « 

Meconium, deport, of, 120. • 

Medtrago safirn^ 374. . • 

anal, of the ash of, No. 76, 

Table 15. 

Medicago- resin, 374, 

McH^rsciiaiint, 501. 

Mclanolitc, 500. 

Melaph>rc, form, of agate anngdalohU m, 
538, 


Metallic poisons, flctcct. in judicial analyses^ 
409 . 

siilpKnics, artiiinal form, of, 535 . 

Metals, cT^Mallogi-aphy of, 17 , IH. 

teinicit\ at tlilftTent tcmpeyituies, 51 . 

clepott.^Mith buhchlonch* of sulphui^ 

187 

-• plating platinum* 1 29 . 

Ictcoric dust, 572 . 

Ictconc htuncs, distribution of, 569 , w 
A«rt‘!ites. • ** 

'Mctcor^ogy, self-registration of metoorolo- 
gical 4 )bsci\ ill urns hy iiicatis of photo- 
giHpln, 12.5. 

Moths If of ctihuine on, 236 . 

acetate 4 >f, \cita 1 e. 

cthshiearhonate of, 31H 

ctht lovnl.ite oi, .MS 

Metln hiniiiie, toi niation from morphine h) 

I tht^aet^M if potass, I, 2 H 7 . 

— — — foi Illation fn>m codeine tiv the 

action of tin alkahe>t. 292 

^ , C( Ull pO\lt lOtl , pi IipOrl 1 C«*, COIIl- 

^ pounds, and dcpoit^cnt, 361, o/y. 

. y - siparatiois from aiuinonui and 

el 4 i\ laiutm*, UI 5 

— (hudde ••^lU NMlh huddoiidc of 

platinum, 3 U 2 , vMtli ti ichloi ide of gold, 
392 ; with piotochlonde of mercuiy, 302 . 

mete of, 3 t) 2 . 

Ii\ di otiromaic «»t, .502 

— hvdrochlorate of, 302 . 

— • nitrate of, . 302 . 

oxalate of, . 102 . 

— s 4 il,t‘uite of, 302 . ^ 

Metlij 1 -coinp Hinds, transpirabdil y of tlieii 
j saponr, 


McHitate of ammonia, metamor{ lioses at 
various tempcratiircH, 252. 

Mellitc, magnetic and optical deport of, 1 5.5 
Mellttic acid, metamorphoses of inclhtatf ot 
ammonia, 252. * 

Mellon, const, of, 251, 252. 

Mellonide of potassium, prep.^ of, 2iH^ 
decomp. b\ potati^, 249. 

Melting-point, change b\ pre^nre, 33 * 

AfentfiiB /fprm, spec, geav. of, 330. 
Mercury, expan. by heat, 36. * • 

-7- compressibility of^ 00. 

'■ Its state iu grey-ointufbnt, 226, 
'"^insoluble in water, 227. 

. — distiilaiioD by steam* 431. 

nitric solution as test for the so- 

called protein-comi>OTind ♦ 1 0. 

— - — protochlondc of, nee Protoc blonde. 

protoxide of, tee Proioxide. 

Mes^mbryanihemvem crysfajlmunt, 370 
Mesitilol, 331. 

Metacetomc acid, w Propionic acid. 
Metafurfurol, 347. 


' Ml thcis, ftH muhi for thcir bod p , 40 
Mctlij loxauuc acid, 303. 

1 Methslox.iiiinic, 302 ♦ 

j .Metoimdin**, 300. 

, .Mira, 100 • 

Mirrojhiter. 123. 

Mil ffw opes, 123. 

j Milli t^.inah of the ashf s, I, and No. .39, 

I li^dcA. 

J Milk, anah of the as)»es, ,391. 

^ rletirmiruition of the sohiflie of water 

I mixed with normal milk, 120. 

I Mdbpota hinestoncs, anal, of, 560. 

. Mini»*lt‘se, 51 H. 

1 .Mineral waters, detection of tofline in, 402. 
of the Kochbniiincn at Wies- 
baden, 122 ; of ReirbeTihall, 422 ; of the 
Gurnigilbad, Berue, 122 , dejKisitft of the 
water of CarWbaiJ, 423; of Wiesbailen, 
42.3; of thc*C;urnigelba#i^ 42.3; of Jaho- 
rowiu, Mora\ia, 121 ; of Galicia and the 
liukonma, 42 i ; of OvcHhorp near Ran« 
burx, Kngland, 424 , of AMrop W'cHs 

K a 2 
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(Northampton), 425 ; oV Sutton Bog, 425; 
of Katcliffcr 425 ; of Orrcll, near Wigan, 
425; Rhcims, 425; various waters of 
France, 426; of Niederbroiin, 426; of 
ViiaiDe-$lalnt*Anbin, 426; of Bagnures 
dc Luchon, Pyrenees, 427 ? of Cratisac, 

* 427 ; various^ waters of Greece and the 
East, 427 ; waters in North America, ne5r 
the Great Salt Lake, 428 ; of Oak Orchard, 
428 ; Caledonia, 428 ; sre Water. 

Minerals, hardness, determination and laws, 
474. •• • . - 

their conductivity for Mic gal- 
vanic current as a niineralogical character, ’ 
474. f * 

Minium, of commerce, 210. 

Misy, 521. ♦ 

Moisture in air, instrument to measure it, 
42. 

amount in wheat in t and dry 

seasons, 458. “ 

Molasses of heet-root sugar ; o(!Currcnce of 
iodine in them, I8'l? 

Molecular actions, 1.*. 

rotating paver, 118, 131. 

Molyhdatc of lead, magnetic and o)itical 
deportment, 155. •• 

in yellow Icad-oro, 517. 

Molyhdatc of oxide of molyhdcmiin, 210. 
Molybdic acid, eorapouinls with aiutnonia, 
200 ; with oxide of inoiyhdenuiu, 210. 

a<4ioti f*f copper and hyc(*'o- 

chloric acid on, 2lt>. 

Molybdenum, e(iuiva1ent, 209; oxides, 210. 

tcrsulphidc of, 310; sec Tcrsul- 

phidc. 

oxide of, 210; sec Oxide. 

Moon, photogra]>hic pictures of, 85. 

Morin, colouring matter in fustic, 358. 
Morin-tannic acid, .158, 

Morphine, determination itioj)iuT^i by animal 
charcoal, 287 ; decomposition hy [lyilrate 
of potassa, 287 ; estimation in opium, 
419. 

cyamirate of, 288. , ^ 

i liippuratc of, 288. ‘V 

— Jjydrofluorate of, 287. 

hydriodaje of, 287. 

'■ " urate of, 287. 

Moss, oil produced by the action of sid- 
phuric acid on, 349. 

Motion and equilibrium of * solid elastic 
bodies, 55, .v////. 

general laws of, 61. 

— — - • — of fluids, 61. 

of fluids ill elastic tubes, 63 ; of I 

. , blood, 64. 

— of streams of water, 65. 

of asceudiiig smoke, 68 ; of gases 

through capillary tubes, 68. 


Motive power by electro-magnetism, 53. 
Mould, properties of, 443. 

Mud of the Nile, 439; ditto of the Trent, 
440, 

Muscles, respiration of, 381, 

Musical instruments and apparatus, 83. 
Mustard .oil, constitution, 333; oxydation and 
action of caustic soda, ^33. * 

Mustard-seed, white, anal, of ashes of, No. 

70, Table Hr ^ 

MycomeUe acid, formula of, 278. 
‘hlyroxocarpin^ 349. ^ 

Myrius communis, 376. 

N. 

Naphthalidine, formation by decomposition 
of thiopaphthanne acid, 313, sgg. 
Naphthalin, action of chlorine on, 338. 
NaphBiamcin, product of oxydation of 
uapidhalidinc, 3441* 

Naplithionatcs, 341, sgg. ; of baryta, 342 ; of 
liino, 312; of magnesia, 312; of zinc, 
312 ; of K»ad, 342; of silver, 343 ; of 
ammonia, 341 ; of potassa, 341 ; of soda, 
341. 

Naphtllioriic acid, 310. 

Narcotme, molecular rotating pow'cr, 121. 

— > dceomp. by caustic alkalies, 293. 

NatrolitC, 502. 

Nemalite, 483. 

N<*nlicliiie, 490. 

Nnpheline-dolcrite, chemical examination 
of, 556. 

N e w t o n’s coloured rings, 1 00. 

Nickel, rompouml of chloride and nitrate 
of nickel with ammonia, 22G. 

— — animonio-fcrrocyanidc, 211. 

ammonio-ferricyanide, 241. 

- — - arseniatc of, see Arscniatc. 

suljdiide of, see Sulphide. 

vitriol, 520. 

Nicotine, molecular rotating power, 121. 

A double salts of, 298. 

Nile, sedimeijt or miwV. 'I, 439. 

Nitrate of alanine, 261. 

alumina, 205. 

: ammonia, influence on lucerne 

when applied as manure, 449. 

codeine, 289. 

— diplatinamine,^ 233^* 

etliylamine, 305. 

fiicusine, 348. 

furf urine, 347. 

— magnesia, 205. 

- — methylaminc, 302. 

oxide ofstihethyl, 321. 

platiiiamine. 230. 

l>oiassa, latent heat of its solution, 

38. 
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Nitrate of potassa, formation and artiiieial 
production, 200, explosion with it, 200 

— influence on the de\<.lop-. 

ment of the vegetable substance, 147 

inducncG on luegme when 

applied c*s manure, 149 

— sesquioxidt of ebromiiiin, compos 

and properties, 21 1 

• — — * — sisquioxi^e of iron, 223. 

soila, comprcsaibilit) of its solu- 
tion GO * • 

— — — ' magnetic and optical deport- 
ment 155^ • ■ 

mlinence as manure on lu- 
cerne, 149 

Nitre: lamidc tungstic 207 • 

Nitiic oxide transpirabilitv of b9 

aciei, tormation fioiu ammoni ical sMts 

by passing through the bod> into the 
urine 39o 

de tcelion of very snnll qnanfities 

401 • • 

Niti me of boron, pre]>aration and de port ment 
of, 190 

tungsten, 208 

Niinte of oxide of ethjl foripation, piepa- 
1 ition, ^.c 518 • 

Nitroalloxinu lei I 27H 

Nitioben/oie 'i nf ii insluinittpn inti%iiitio, 
hippnric acid bj passing tbrongJitHe body 
into the urine 191 • 

Nitrocodeine and its sxlts, 290 
Nitrocumol, HI ^ 

Nitrogen, transpii ibihtv of 09 

assiini) itiun of 1 v pi ints 373 

on the elt tcirinn Uioii ut tin v'llue 

of mitnm uts fiom the aiimunt of mtio 
gen 582 

mu nut in mine, 391 

relitiouof the lutiogen in mamiie 

to that in the crop 139 

ebloro phosphide of, see ( hloro ^ 

phosphide 

— sulphide of see Sulphide 

Nitrohippuiie acid, foi mat ion from mtio-^ 

ben/oic aciel by p^ung thro^^h the body 
into the unne, 391 
Nitiohydrilunc acid, formula of, 278 
Nitronaphthalidine, 315 * • 

Nitipnaphtlialin, preparation of, ^339 dc 
oatimposition by sulphite of ammonii 
(thionaphtliamic and naphthionic aeids 
feuTued), 540 

Nitrophosphonc acid formation, properties, 
and compounds of, 494 sfjf 
Nitrophtahmide, 28 5 

Nitro]>russides, formation and composition, 
215 

Nilropiussiele of sodium ffirmuJa of, 215 j 
Nitio-suluholenze he acid. 284 


Nitro-sulphonaphtl^lic acid, 34 4 
Nitro-thionaphthamic acid, 545 
Nitrotoluidaie, 334, « 

Nitrotohiol, 334 

Nitions oxide tianspual>iiit\ of, 69. 
Noiitrointe, 501 ^ 

^Nutriments, Nutiilion 
Nutiition, e stmntioii of the .value of niitii 
^ Hunts 382 

— # ot plints, xction of limnus, i 15, vyy , 

of elilonde of sodium , ste I’lants 

O 

•O its anil>scs oftlit ashes of grainsandstiaw, 
t j 4 tftd ^os I U to 21 1 ible A 
Ohstivatoiv j>b\su il exnti il, 1 
(Idmvl 1 in 1 <, 11 1 s views on tlie odiii)!- 
componiHls 277 

(]eninth\lic uid eke tiolvsis of 272 
Ods pit>duy« b) the at lion of sulpbnnc leid 
• on virions xegetibli substanees 310 
— fitt> 1 i(t> Oils 

volatile f, I \ ol i#!le 

<}il ot bitte r ilmoiuis action of nminoina on, 
^5 51 ut^irea, 3 52 ,^f ehlorjiie 332 
Oil of^ issi i ste uojitene tiom 3 to 
Oklimt gis ti^nspii ilpht) ot, 09 
Oligeelise 192 , 

(ilnine 188 

Ojmim exmnnitien foi its ainomit of mor 
) biiK bv me ms ot inmi il ebaitoul, 287 
Opipm lest 118 
Optic i\(s Sft Axes • 

0| ti< al illusions I ^9, 130 

Oipurent (i\ 0^1 iiu and ainorpliqus, 216 

Ot k il 1 V 1 

Oigmic mil) SIS, aiilicatioii of eoal gas to, 
421 

Oig molds f2G 
Ortbiti IHS 

Oitlioelise 190 ^ 

Osmium iiufuim occurrence in the golel sand 
of C iliformi 470 

Ov ill m diopsv, ai al of the fluid of, 516 
Ox Vole. 5 10 

Ox bU)od m d of the ashes of, 385 
Oxal Ue ot codeine, 2S9 

ethylaiiiine, 50b * 

me thy laiuiiie, *502 

pHtmamirie, 231 

potiss* eioubJc salt witli oxalate 

of sod i iIoe9 not f xjst 2 i3 

soda, double salt with oxalate of 

pot t^sa de < s not e xist, 2 >3. 

Oxjkiiidc 21b 

Oxalic ethers of complex compOH , 318 
Oxalie ar id, qu mtit Uive de te rni fif, 41 f 

appl iif, for bleaeliilig btearu 

aotd, i 68 
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Ospatia aemta^ tubers oj^ 375. 
Oxalmetbylovinide, 318* 

OxaloTino-methylide, 31^. 

Oxalurate of cincliomne, 287. 

Oxamide, const, of, 280. ^ 

Oxides, E/>3, cjonst. of their salts, 171. 

Oxide of ethyl, acetate of, 318. 

■ iiitiite of, 318. 

— — moljdidenum, molybdate of, 210. # 

— — — stibethyl, 321 ; nitrate, 321 j sifi- 
phate, 322. ^ 

— » tungsten, 208C * * 

— - zinc, crjst. form of, 1C. * 

Oxychlonde of sulphur, new cord^ound of, « 
188. , 

Oxygen, influence on the boil jf., 40. 

transpirabilify of, 69 

magnetic force of, 1 19 

act of, in sunshine and in the dark, 

172. 

detcrin. of, lu gaseous^ mixtuies^ 

397, 398. 

Ozarkite, 503. ^ 

Ozone, 172. ^ ^ 

it'. 

• • 

Palladium, tenacity at diffcrelit temperatures, 
55. 

Pancreatic fluid, 381. 

Paper fiom Sweden is pure cellulose, 366. 
Paiaflin, point of solidincation at diffeient 
Xncssures, 34 , * 

Paiaguay tea, 375. 

Paramaleio acid, 254 

Param^lon, a starch-hke subst. in infuson.c, 
365 

Paravitcllin, 378. 

Parsley, camphor of, 316 
Peat, propel ties of, 114, compos of, 470. 
Peat-coal, ultimate anal of, No 43, Table E- 
Pclargonate of ethyl 273 , 

Pelargone, 273. 

Pelargomc acid, form of, h\ the ox> dation of 
oil of rue with mtru a<id, 272, compos , 
depoit and Vompoiinds of, 272, 2C3 

— .. decomp of, by the aikalics 

at high f^empei aturcs, 273 
Pelargyl, cliloiidc pf, 273. 

Pentachlonde of antimony, act of sulphu- 
retted hydrogen on, 217. 

^ — compounds of, 

with h> drocyanic acid and^with chloride 
of cyanogen, 243. 

phosphorus, act. of sulphur 

on, 189. 

Pentathiomc acid, 181. 

Peppcimmt-oil, adulteration of, 330. 
Perc>Ute, 525. 

Perchlwmre fie Bronaphthe^ 339. * 


Periodic functions, mean value of, 1. 

Peroxide of banum, decomp. of, 202. 
Persulphate of iron, magnetic act. of, 149* 
Petrae reef* o/., spec. grav. of, 330. 
Peucedaniu, 371. 

Phantascope, 128, 

Phenol, form, of, by the act. of nitrous acid 
on aniline, 299. 

occurring in thi-' urine of the co^ 

and of the horse, 992. 

Phleum prat^nsey anal, of the ashes of, No. 

^ 55, Table 9. 

Phloretin, quantity formed in® the decomp. 
of phloridzin, 368. 

Phlondzm. molecular rotating power of, 121. 

; 'formula of, 368 ; decomp. of, by 

sulphuric acid (sugar and phloretin), 368. 
Pholcrite, 500. 

Phosphate of ammonia, appl. of, in the manu- 
faq^ure of sugai, 463. , 

codeine. 289. 

i soda, lac. h. of its solut,, 38. 

l*hosi)horcscence of potassium, 84 ; see Lu- 
miijosity'.^ 

Phosphoric acid, amount of, in some waters, 
179 ^ 

detrrm. of, when in coxHD^ 

with alumina, 400, m 

*^hospi)oru8, Magnetic act of, 149. 

^ ^ luminosity of, 178 , amoij|h)tis* 

(in compact ifiasses), 179, decomposes 
water, 179, equiv of, 179. 

— — — detect, of, in cases of poisoning, 

400. 


iodide of, 185. 

pentachlonde of, see Peuta- 

chlonde. 

sulphochlonde of, see Sulpho- 

chloride. ^ 

Photographometer, 1.33. 

Photography, appl. of, for the self-registra- 
f tion of meteorological and magnetical ob- 


seivatioiis, 125. 

134, sqq ; synopsis of, 133. 


‘Photometry, photometre investigations of, 
84 - 


Phtahe acid, identical with alizoric acid, 356 ; 

form of, from purpurin, 358. 

Physiological optics, 127. 

Picrate of potassa, cryst. f. of, 267. 

Picrolite, 508. 

Pipenne, cryst, f. of, 297. 

Plantago lanceolaiaf anal, of the ash of, No. » 
82, Table B. 

Plants, electr. in living, 163. 

— — . — vegetation of aquatic, 373 ; process 
of assimilation, 373, 374 ; growth in 
various atmospheres, 373 

nutntion, action of humus, 445. 

development, influence of cl^onde 
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of sodium, 446 ; of pure and unmixed 
mineral substances, 447 ; of the con- 
• stituents of soil generally, 446. 

inorganic constituents of, 450, sqq, 

Plat-ethylaraine, 305. • 

Plat-ethylia,''306. 

Platinamine, 229, 230f its salts, 230, j 99.,305. , 
Platinia, 229, 30G. 

•Platinicum, 229. % 

Platinosura, 229. * 

Platino-cyanide of barmm, cJ^^st. f. of, 245. 
Platinum, absorbing power of, for the rays • 
of heat, 4 p7. * • 

tenacity of, at diftcrent tempera- 

tures, 55. 

electrical polarization*of, 165. 

its form in the platinumMjases, 

229, sqq, 

plating metals with, 429. 

occ^r. of, in the gold-sand of 

California and of Ireland, 476. 

binoxide c#, .sy<* liinoxidc? < 

sesquicyaiiide of, and potassium, 

245. • 

Platinum-bases, 229. * * , 

containing eyiylaniinc, 305. 

lUatinum-black, absorluiig power of, for the 
rays of heat, 46. * 

Platinum-sail of amylaminc,»307. 

codeine, 289. ^ 

- — clhylauniie, 304. 

fnciibiiie, 349. 

inethylamine, 302. 

Plato-methylamine, 305. 

Plato-iuethylia, 306. 

Platosamine, 229. 

Plcochroisin, 113. 

Poa annua, anal, of the ashes of, Ko. 52, 
Table b- 

Poa prat oasis, anal, of the ashes of, No. 53, 
Table Jh 

Poa triviaHs, anal, of the ashes of, No. 51, 
Tabic 13. ' • 

Poisons, metallic, detection of, in judicial 
anal., 409. ^ ♦ 

Polarity, chemicav%70, ^ 

diamagnetic, 151. * 

Polarimctcr, 84, • 

Polariscope, 85, 124. * 

Polarizt^ion of light, plane of, ^rotation by 
tliiids, 52 ; electric, 84. 

' - new.^ hypothesis on the 

circular, 88. 

■ phenomena of, 91 ; by 

grooved surfaces, 93. 

by reflection, 102. 

relation between crySt.f., 

compos, and rotation of the plane of, 114; 
circular polarization of isomorphous bodies, 
114 ; laws of circular polarization, 115, 


sqq\ molecular rotating power, 118, 121 ; 
instrument for xhe observation of polari- 
zation, polariscope, 124 ; atmospheric po- 
larization, 126 ; see Light. 

Polarization, electrical, 165. 

of electric light, S4^ 

atate of, of two rays in quartz, 

no. 

Polarized light, see Polarization and Light 
i?oonablite, 502. 

Poppy-oil, deport, with bichromate of j)otassa 
, and sulpluyic acid, 

Porcelidn, the Chinese inatmfacture of, 137. 
Pd^-phyiw, Iclsite, characteristics of, 544 ; 
anal, of, 517. 

. gycnite, characteristics of, 544. 

Potashes, occur, of iodine in, from bcct-rooi 
molasses, 1^3. 

influence on the development of 

the vegetable substance, 447. 

! — p*umufacture of, from tlic green- 
sand of New Jersey, 1,34. 

Potassa, estimation of, by hydrofluo-silicic 
acid, 401. * • 

aconitalc of, 

^ ail rate of, .w^Aflrate. 

1 — aurosulpliite of, see Aurosn]})bilo. 

* bichromate qf, see Jlicbromate. 

bitartrate of, see llihartrate. 

1)01 o-tart rate of, see lloro-tartrfite. 

chlorate of, see Chlorate. 

— chromate of, see Chromate. 

cyamel urate of, 250. 

— — naphtbionate of, 3 11. 

jiitrate of, see Nitrate, 

oxalnie of, see Oxalate. ^ 

jneA.'ite of, see Picrate. 

sulphate of, iw Sulphate. 

thiona])hthaiiiate of, 343. 

xaiithate of, 311 sqq, 

yellow prussiatc of, manufacture. 

435 ; gunpowder frpm, 435. 

Polas^sinin, phosplioiesccnce of, 84. 

antinionide of, 320. 

— ^ cyanide of, compound with scsqui- 

ev'^nide of platinum, 24 tip 

clhyJo-carbonatc of, 316. 

clhylo-sulphide of, carbonate of, 

316. • ’ 

fcrricyaiiidc V>f, see Ferricj'anide. 

ferrocyanide, see Ferroeyaiiide. 

— — mellonide of, see Mellonide. 

fOilphocyanide of, see Sulphocya- 

nide. 

Potatoes, mineral constituents of, 433, 457 ; 
of distillcis’ wash of potato-brandy, 458; 
No. 134, Table D. ^ 

aimlyscs of the ashes of the tubers 

and stems in various periods of the vege- 
•tation; Nos. 103 to 110, Table C* 
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Potatoes, determination o^ the spec. grav. of, 
> cellular stnictifreof, 367; suberous 


layer of, 367, 3C8 ; preservation of, 368 
Potato-disease, 367. 

Poterium agj%guisorba ; analysis of the ash ; 

No. 83, Table B. • 

Pourri (mould), 445. 

Prehnite, 504, 505. 

Pressure, iniluctice on solidihcation, 34. v 

influence on ^ the nature of eruptive 

rocks, 528. * , r 

Propionate of baryta, 269. . *■ 

Pro]>ionic acid, formation by fermenting bf an 
with animal tissues, 269. 

Propionyl, bromine-compounds c/, 336. 
Propylamine, forinatioh from codeine >)y the 
action of the alkalies, 292. • 

formation from narcotine by 

the action of the alkalies, 293. 

action of nitrous achhon, 300. 


Propylene, formation by the decomposition 
of valeric acid by heat, 270. 

335 ; action^ of chlorine and of 

bromine on, 336. , 

Protcin-comiiound?; tcft,t for them, <19. 

JP^otochloridc of carbon, its anaesthetic aeVion, 
309. 

'jold, 227. 

iron, magnetic action of, 

119. 

Protochloridc of manganese, clecoraims. of, 
by chlorine in the iiresoiice of alkalive 
chlorides, 211.^ 

—■■ ■■ ■ - mercury, compounds of, 

‘ with bichromate of ammonia, 212. 

not volatile at an 


Pumice, 559. 

Purpurin (a. colouring principle in madder), 
preparation, properties, compos, and com- 
pounds of, &c., 357. 

Pyrites, coj^per, 479. 

Pyrocatechin, homologous series of, 263. 

L Pyrochlore, 514. • • 

Pyrofuci|8ol, 348. 

L Pyrogallic acid, homologq^is series of, 263. ® 

" absor^itioii of oxygen by an 

alkaline soli/^. of, in the anal, of gases, 398. 

|c Pyrophosphanric acid (nitrophosphoric acid), 

' '• 195. ' n. 

Pyropissite, 526. 

Pyroxilic spirit, see Wood spirit. 

Pyrrhite, 5P5. 

Q. 

Quadrimolybdate of ammonia, 210. 

Qiiartzf, state of polarization df two rays in, 

110. , t 

Quina of Maracaibo, 287. 

Quinidine, 287. 

Quinine, moie iular rotating power of, 121. ' 
characteristic reaction of, 418; de- 
tect. of cinchonine in, 418. 

cyauurate of, 285. 

^hydriodate of, 285. 

— rulphafe of, see Sulphate. . 

ura'.c of, 2J^5. 


ordinary temp., 226. 

pi al in urn and ethylainine, 


(analogous to M agn salt), 305, 

sulphur, act. of ainnioniacal 


gas on, 192. 

Protonitrate of diplatinamine, 233. 

Protosulpbate of iron, magnetic act. of, 149. 

— magnetic and opt. de- 

^ IKirt. of, 157. j' 

Protoxide of copper, acetate of, see Acetate. 

mercury, sulphate of, see Sul- 
phate. 

Psotaiea glandulosaj ^376. 

Psoraleine, 376. 

Pseudomorhs, 526 of brown-ironstone 
imitative of gj^psum, 525; dV serpentine 
and steatite imitative of augite, 525; of 
cerusite after galena, 525 ; of phosgenite, 
^525. 

of felspar, after laumonite 

and their form, in the wet Svay, 536 ; of 
serpentine after augite, 537. 

> of steatite after flint, 53f^* 


Quinoidine, molecular rotating power of, 121. 
— adulterations of, 285. 

B. 

Racemate of soda and potassa, 250. 

Kaecmic acid, metamorphoses of, by heat, 
258 ; const, of, 258, 259. 

Barlicals, views on the, 234, sqq. 

Radiant heat, 45. 

Raihvay trains, instrument for measuring 
their velocity and time of stopping, 71: 
Rain-gauge, 43. 

Rape, anal, of the ashes of the herb, No. 69, 
n’able B. 

Realgar, 216. , 

Red snow, 572. 

Red zinc-ore, 479. ^ 

Reflected light, see Light. 

Reflecting tf^lescopes, 122. 

Reflection of heat-rays, 49. 

^ polarization of light by, 102; 

total, 105; Light. 

Refraction of heat-rays, 49. 

measurement of indices of, 102. 

double, of water at different tern 

peratures, 112. 

Refrangibility, ratios of the, of fluids, 104. 
Rciset’s platinum -bases, 229, sqq. 

Repulsion of light, 84. 
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Resinsi 350, sqq. 

Respiration of muscles, 381. 

Retina, inversion of the image on the, 127. 
Rhodonite, 486. 

Rhubarb, its colouring matters, 3^. 

Rings, Newton's coloured, 100. 

River-water, 4*22; of>the river Vesle in 
France, 426 ; of the river Suipp^, 426 ; 
• of the river Tren^ 441 ;^see Water. 

Rocks, influence of pressure on the nature of 
eruptive, 527. ^ • 

magnetism of, 527 ; act. -of magnetism 

on the cr\#talliication of their constituents**^ 
527. 

pliysical qualities of, their influence on 

vegetation, 542. * ^ 

Rock-salt, formation, 535. 

Roe of the carp, 377. 

Rolled stones, cause of the impressions on, 
in certain coyglomerates, 540. ^ 

Rotating power, molecular, 118, 121; spe- 
cific, 121. • * 

Rubean (hydride of) of lleizelius, const- of, 
according to Laurcul, 246. • 

Russian black earth, 412. 

Rutile, 480. 

Rye, analyses of the ashes of grains of, 454, 
and Nos. 8 and 9, Table A. 

Rye-grass, annual, anal, of ilie ashes o£, 
No, 51, Table B. ^ ^ • 

— Italian, an«il. •of the ashes of, 

No. 58, Table B. 


S. 


Saccharimctcr, 125. 

Sal-ammoniac, occur, of, at Vesn\ins, 530; 

see Chloride of animoiiiuin. 

Salicylous acid, secretion of, by the larvm of 
vhrysomela populi, 396. 

Salt-clay, anal, of, 568. 

Salts of the oxides RjOg, const, of, 171. 

— supcrsaturatioii of solid ions of, 200. 

influence of, as manure on lucerne, 419. 

Samarskite, 515- ^ • 

Sandal-wood, colouring malter| in, 360. 
Santalic acid, 360. 

Santalide, 360. • ^ ^ 

Santalidide, 360. * 

Santaloi'dide, 360. ^ 

^Santalo'ide, 360. 

Santaloxide, 360. 

Santonin, molecular rotating power of, 121. 

Saponin, 371. 

ScaxK>lite, 496. - 
Scheelite, 517. 

Schist-oil, comi)os. of, 335. 

Schorlamite, 513. 

Scilla maritima^ 374. 

ScillitiDi prep, of, 372. 


Seal-skin, offal of, |s manure, 439. 

Sea-water, compressibility of, 60. 

— analyses Vf, 421 ; contains phos- 

phoric acid, fluorine, &c., 421. 

Sea-weeds, oils produced by the act, of sul- 
pliuric acid on, 347. # 

^ fosfilll, anal, of, 556. 

Selenide of stibothyl, 322. , 

^ Selenium, magnetic aet. of, 149. 

Sfcincn, conqms. of, 391. 

Sericite, 507. • 

I Serpent, composilion*of the urine of, 395. 
Serpcntiftc, skity, 508. • 

^ • f pseudomorphs of, 525. 

— Y chemical examination of, 555- 

Seruin, of horse-blood, anal, of the ashes 
.oi; 386. 

Scsqnichloride*of carbon, aiucsthetic action 
of, 309. 

iron, compounds with hy- 
drocyanic* acid, and with chloride of 
f cyanogen, 213. 

Scsqnichluro.nitratc of dijdatinarninc, 2.32. 
Sesnnicyanidc of plaflnum and potassium; 
• forriJida of, 215. 

SesquinitThte of diplj^oaXine, 233. 
Scsqifjnitro-oxalate of diplal inamine, 2,33. 
Sesqnioxide of •chroniWim, hydrates of, 211 ; 

crystallized. 212. • 

^ nitrate of, see Ni- 


iron, cTystalline form of, 18. 

formation of anhydrous, 

in atpieons liquids, 222. 

nitrate of, 233, 

•molybdenum, 210.. 

unudiim, ilcpt»rimcnt of with 

sulphide of ammoidum, 213. 

Sewers, contents of, as manure, 439. 
Siderosc, 523. r jk e 

Silicate of protoxide of iron, cryst. form of, 


18 . , 

. -4 - zinc, 502. 

Siliqatcs, artificial, 485. 

, ilccomp. of, by chloride of banum 

forjLhc cstiinatioTi of the iiyialies, 404. 
Silvef* crystalline form of, 18. 

polished and powdered, absorbing 

power for the rays of heat, 4u. 

tenacity of, at different temperatures, 


L. quantitative determination of, before 

the blow-pli)C, 409. 

plating with platinum. 429. 

volatilization of, during the process of 

roasting, 430 ; extraction from the ore^ 
430, 431; occurrence and extraction 
431 ; extraction in the moist way, 431 ; 
removing silver-stains, 431. . 

— • — native alloy of copper end silver, 477* 
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Silver, chloride of, see Cl^Jlonde 
— — — cyamelurate of, 250 
— naphthionate of/343 
— — sulphocyamde of, see Sulphocyamde 
Slags, 483 

Slate, bituttiinous, 335 

Slate-rock, Taunus, chemical clkamination of, • 
567. 

Slaty serpent^^e, 508 i 

Smalt, physical or chemical properties dl, 

436 , manufacture^ of, in the Erzgebiige, 

437 * • • < 

Smoke, cause cfi the peculiar mbtions of 

ascending, 68 • , 

Snow, red, 572 , 

Soap, manufacture of soft scfep with an 
admixture of soda, ^434 

test, for water, 412 

Soda, estimation of, by hydrotluosilicic acid, 
404 

of commeice, containing ** l^yanidc of 

sodium, 239 

■ reducing iction <»f, before tlie blow- 
pipe 405 * 

— — ciudc soda the plain of tho» 

Aia\es, lU ^ ^ 

— aconitatc of 255 

— carbon it( of s< * C uboAatc 

— naphthio?! ite of \4.l 

— o\ il ite of sec Ox il ilc 

— - - sulphate ot ec Sulphate 
■ — sulphite of, see bulphdc 

■ thionaphthjm itc ot 1 13 « 

bofUum, cyanide of v e Cyanide 
■■■■■ nitropi usbide ot 21 > 

Soil, actien ot the oiginic nutter in, 
418, anal of sods inanmid 1} warping 
440, absonitiou of the iiigi( di< iits ct 
tnanuic by, 412 , inlluence ot the con 
stitnents of, geuei illy Uh, s^/ 

Solai spectruni, daik spaces and blick hues 
in, 106 « 

Sohd elastic bodies, cquihbnuiu aiuh motion 
of, 55, sqq 

Sohditicaiioii, influence of piessuic on 34 
Solutions ot hsf s, coiiipressibditv of^ ) 

— bupeisatuidtion of, 2€0 

Sonsonate, Jlialsam ot, 349 

Spark, electric, its hi tensity, 161 
Spark micrometer, ^59 
Spartalite, 479 

Specitic graMty, relation between, and com 
position, 20 ^ 

— — heat of solutions of salts, 20, 38 

\ai)our, 35 

^ — volume, 20 

Spectrum of the electric light, 84, 

« see Solar *• 

Specular metal, absorbing power for the 
rays of heat, 47 * 


Spermaceti, point of solidification at different 
pressures, 34 

■ — decomp by overheated steam, 
276 

Splieroiclakstate, 7 

Spirits of wine, magnetic action of, 149 
Siileen, of man and of the ox contains a subst 
related to xantluc oxide, hypoxanthin, 388. 
Spodumene, 493,, 494 • 

flouting of water through rectangular open- 
ings, 61 ' 

Stable manuie 439 
* Stains, removing silver-stains, k31 
Stalactites, mode of form of calcareous, 541 
Stand for retorts, &c , 421 
Staich hiig^r detection and estimation of, iii 
syrups, 416 

Stais coloiiud light of the double, 132 

St de, sjiheroidal, 7 

Static^s 54 ^ 

Stain ohte, magnetic and oiit deport of, 157 
Steam,' tension of, 4^ 

— magnetism of, 145 

— act* of overheated, on fats, 275 

^ engines theory of, 35 

Stearic acid, method of bleaching, by oxahe 
acicl^ 168 

Stc II in, manufacture of, by overheated steam, 
467 

St> dtite' 45 * 5 . 

— ** pseudomoiphs of, 525 

after flint, 538 

StQ^l, absorbing power of, foi the rays of 
heal, 47 

^ » diogen m, 221 

Steieoscopes, 128 
Stibitliiue, 324 
Stibetlixl, 319 

constitution of, 324 

I . — biomidc of 323 

I ■ chlonde of, 323 

I cyamdi of, 323 

iodide of, 322 

I oxide of, 321, see Oxide 

1 f___. seleiude of, 3J. 

^ guj )hide ofr322 

Stiflitiyia sebijertty exammdtion of the fruit 
of 275 

StiUisteanc acid, 275 
Stilhstcarjn, 275 
Stoi i\ 3 jO 

St 01 ms, cause of the spiral propagation of, 

cs 

Streams, on the motion of streams of water, 
60 

Strontia, arsenite of, 215. 

formate of, see Formate 

Strontiamte, 522 

Strontia-salts, behaviour of, before the blow- 
pipe, 406 
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Strontium, relation between equivalent and 
other properties as compared with tlu)se 
of barium, calcium and magnesium, 202. 
Strychnine, test for, 419. 

-■ ■ hippurate of, 293. « 

: ■ hydrofluorate of, 293. 

Styracin, 350. \ ^ 

Styrone, the alcohol of cinnamic ag^d, 350. 
•Subeyanide of coj|)er, crjst. f. of, 244. 
Suberose, 367. * 

Suboxidc of copper; crystalline form of, 

18. j 4 

Succinic adkl, magnetic and*opt. ileport. cft‘, 
157. , 

form, of, by ferment alion in- 
duced by casein, 256. * 

prod, of the oxydation ofTTutyric 


acid, 257. 

Succinif rect. ol., spec, grav., 330. 

Suction, newjphenomeiiH of, 71. ^ 

Sugar, deconi]). of, bv lime, 361. 

dccoinp. of, by^du)sj»horic aciti, 362. ^ 

— occur- of, in (normal) liver, 388 ; 
bichloride of tin a test foi^*aiid ^its con- 
geuci>, 115; detect, and estimation of 
starch-sugar in syrups, 416; copper-test 
for grape-sugar, 416*; estimation of, by 
KTrocker^s test, 417. 

(litFcrencc of, boiled Uy steam aiid^by 

an open tire, 460. ^ ^ • 

i anal, of the molasses of heot-rool, 460 ; 

anal, of the sediment in the copp(‘rs of 
refineries, 460 ; use of carlxmic acid the 
manufacture of, 461 ; use of phosphate of 
ammonia, 463; of acetate of le-ajh 463; 
of sulphate of binoxule of tin, 4(>3; of 
baryta, 464 *, of anmiouia, 465 ; manu- 
facture of, generally, 465 ; rest (n ation of 
tli(j charcoal used, 465 ; extraction of 
cane-juice, 465 ; sec Gra])e-sugar. 
Sulphacctonyl -compounds, 268. 

Sulphamylic acid, 327, 329. ^ 

^ form, of, 283. 

Sulphate of alumina, compos, of coiumercic>l 
article, 435. \ • j 

binoxide^f tin, %i)pl. of, in 

manufacture of sugar, 464. 

codeine, 28F9. 

■ ■' ' copper, magnetic act. of, 1 19. * 

■ — ■■■■ ■ magnetic and^opt. deport. 

of, 158. 

'■■■ ethylarnine, 305. 

— iron, 222 ; double salts of, with 

of zinc, 218. 

— lead, cry st. f. of, 18. 

lime, solubility of, in 'water, con- 
taining salts, 203 ; double salt of, w-ith 
sulphate of potassa, 203. 

magnesia, optical properties of, 


114 . 


Sulphate of magi^sia, magnetic and optical 
deportment of, 157. 

K three new compounds 

of, with water, 204. 

double salts of, with 

sulphate of zinc, 218. • 

— s influence of, on the de- 


, velopment of the vegetable substance, 
447. 

mcthylamine, 302.* 

nickel, magnetic action of, 149. 

V uAgnetic and opt. deport. 

of, 1«5, 1^7. ; • 

— *- oxide of stibetbyl, 322. 

potassa, magnetic and opt. deport, 

of. 156,457. 

double sail of, with sulphate of 

.«limc, 2(K^ 

salt of, with sulxilmtc of 

prqtifxide « r mercury, 227. 

-♦Iml.icnce of, on lucerne when ap- 
plied as manure, 4 19, 530. 

emanatipn-pvodnei of Vesuvius, 


>29. 


]>rot oxide (I^^ercury, double salt 


• of, witti sulphatcj^ p(%asba, 227. 

? sulphate of m 

Tiionia, 227? • 

(puninc, 284. • 

boda, snj)ersaturation of its solu- 

. tions, 200. 

influence on tlie development 

« of the vegelablc subst., 447. 

zinc, magiiclic and ojit. deport, of, 


157. 


doiiblc salts of, with sulphate 


of imgnesia and of iron, 217. 

Sulphide of antimony, 216 ; keriiies, 217. 

arsenic, 216. 

cohalt, 182. 

ethyl, carbonate of, 315. 


-^oJd, 22H. . 

-lead, cryst. f. of, 18. 

- tnanganese, 182. 

- nickel, 182. 

- iiitnjgen, 192. ^ 

potassium ; double salt witli tcr- 


sidphidc of inolybdtmum, 21^. 
stibclbyl, 3!^. 

A\st 


zinc, 182 ; 


f. of, 18. 


Sulpbidcs of metals, artificial production of, 
similar to the native ones, 182. 

nfbtallic, deport, of, with subchlo- 

ridc of Buliihur, 187. 

artificial formation of, 535. 


Sulphite of lead used as paint, 436. 

. physiological eflfect of, 4647 

sodh, deport, of, with metallic 

salts, 180. 

Siflxihites, existence of bisulphites, 180* 
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Sulphocarbonate of sulpheycetonyl, comb, of, 
with sulpbocyaoide of acetonyl formed by 
the act. of bisulphide hi carbon and am- 
monia on acetone, 268. 

ethyl, 315. 

Sulpbochlomde of phosphorus, 189. 
Sulphoc>anide of aceton)!, 20Hu 

— ^.benzoyl, formula of one of 

its prodi^cts^ 333. 

copper, compounds of,217^ 

leafl, cxyst. f of, 217. 

potasj^ium, prep, of, 246 

compoWd of, w^th sulphocjainde (jf silvei, 
247. 

■"■ ■■ silver and potassiupi, 247 

Suliihomesitylate of lime, dry disdillation of, 
with protosulphide df potassium, 269. 
Sulphoxalenidc, 246. 

Sulphovainide, 216. i 

Sulphur, magnetic act. of, 119. 

colour of amorphous, 179. a 

act, on peutachloridc of pliosiihorus, 

189. 

acids, 181. 

beds, foi of, 535. 

chloudc of/ s<f^''hU)udo. * 

OMihlondc of, 6e( Oxichloiidc, 

piotoihlotidc ot, ue IVotnchlondc 

Siilphuietled byliogin, cUport. ot, with sul- 
phurous acid, IHl 

dclcim. in gaseous nii\- 

tuics, 397. 

Snlphuiic acid, inixtuie with water, con? 
pressihility of, 59. 

tianspii ability of its \apour, 

69. . 

— lesistance to eUdiual coii- 

\ duction, 166. 

puiification of, 180, < juipos 

aiXH^prop. of the h^diates of, 180. 

action on \aiious ^egetable 

sijr^DStanccs, 346. , ^ 

Su^ci satin nt 1011 of salt solutions, 200. ^ 

SuSi, photographic pictures of the, 85; ra>s 
cif the, \ee Light. 

Suliphiiious atul^c^^sti-matioii of, in the, pre- 
b^ence of h>posulphiuous acid, 101. « 

deport, of, with suIpUmetted 

hydiogcn, Isi. 

Syenite poiphjr), cld.iacteiistics of, 514. 

characteristics of, 5 13 , anal, of, 546. 

Syrupus fen i jodati, 223. 

Syrups, detect, and cstim. of*^ tlieir adul- 
teration with starch-sugar, 416. 

• T. 

Talc-spar, 523. 

Tallow, Chinese vegetable, compos, and 
de}>ort. of, 275. 


Tannic acid, homologous series of, 263. 
Tannb-caffeic acid, homologous series of, 
263 ; IS present m cainca-root, 263. 
Tantalitc, 514. 

Taut alum- ores, 515. 

Tan-yards, refuse of, as manure, 439. 

^ Tartaiic acid, opt pio^cl ofy 114. 

• ::: opt. invc'st. of the changes of, 

by heat, 115; cliemica^ act. of, on boracic^ 
acid, 116. 

diport, of, with boracic acid, 

« 257 ; metamorphoses of, by heat, 258. 

Tartrate of soda and potassa, magnetic and 
^ opt deport, of, 157. 

Taiiiius slatc-rock, chemical exarain. of, 567. 
Taurylic acia, volatile acid in the urine of the 
cow, 393. 

Tclegiaphic conduction, 167. 

Telescopes, leflecting, 122, reciprocal, 122. 
Tellurite of bismuth, cryst. f. of, 17. / 

Telluiium, ciyst f. oif, 17. ; 

^ Tenacity' of metals at dxtlcrent temperatures^' 
5 4. 

Tension of steam, 42. 

vapouis, 41. 

TertUioride of silicon, act of, on glass, 403. 
Tci oxide of gold, pi 'p , pi op , compounds of, 
Aic , 227. 

Tknifiit ('mould'), 4 13. 

• — ^ — Khaebomiiux^ 445. 

Tciiestiial magnetismi, 114. 

Tei sulphide ot molybdenum, double salt of, 
W’Mi sulphide of potassium, 210. 
Tcst-miciometei , 123. 

TctiacUuute, ciyst f of, 17. 

anal and ciyst f. of, 477. 

Tctiabromide of cliloio bromo-naplitbaliii, 
ciyst f of, 339. 

Tctia-diloruic of napbthaliii, 3 58. 
Tctia-thiomc acid, 181. 
riicMiie, cxcils no influence on the plane of 
]>olau/atu)n, 122 

I^ueobromine, act. of chlorine on, 297- 
'^Iicimobaiometiic measurements of heights, 

< 14 3 . 4 . 

T-twimo-baroin^iei, 13. r* 

1 hcrino-clcctiicity , 168 ; of crystallized bis- 
muth and antimony , 168 ; between metals 
of the same kind, 168. 

Tlicrmoloti^y , 20. 

Theiiiiometeis, icgistcnng, 38; Thermo- 
metry. 

Theimometiy, 37; reduction of Fahren- 
heit's scale to the centigrade, 37; dis- 
placement ot the zeio point of the ther- 
mometers, 37. ‘ 

Thio-fucusol, 3 48. 

Thio-naphtliaiiiatcs, 343; of ammoniai 
potassa, soda, lead, baryta, 313. 
Tliionapbthamic acid, 343, 344. 
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Thionic acids, formation, preparation of, &c., 
181» 

— detection and estimation of. 


401. 


Thunder-storms, electricity of tlf^ clouds in, 
162. ^ 

Tides, theory of, 72 clidal observations in 
^ England, 72. • i 

Time, ajiparatus %or defcrniining time in J 
Tnagnctic obscrvati< 4 iis, 11 L 
Tin, ^absorbing power of, for uie rays of hcat,^ 

deter^iination by means of sesqui- 

chloride of iroti, 407 ; discrimination iu< 
the presence of antimony giid arsenic, 
408; separation of the binoxidd^froiu 
silica, 408. 

alloys witli lead, 220- 

bichloride, Jiichlori^, 

binoxidc^ see lliuoxideiS^^ ' ' * 


Tim iu^a Jerri preparation of, ^ 

267. V 

judati^ 223- 

Tinstone, 181. m • 

Titanium, bichloride of, nee Bichloride. 
Toluene, 331. • 

Toluidine, preparation of, 300, 331. . 

Toluol, 331. 

preparation of, 300, * • 

Toluylic acid, is rhaugetl^by ])as»ing tliroiigh 
the body into ihc urine, 305. 

Topaz, magnetic and ojUieal deportment of, 

137. • 

Tourmaline, thermal properties ot, 1 1. 

— optical properties of, 1 W* 

magnetic and optical doport- 

incnt of, 156. 

analyses and constitution of, 509. 


Trachyte, analysis of, 557. 

Trains, sve Railway trains. 

Transfusion of gases, 68. 

Transmissihility of the rays of lieat, 17. 
Transmitted light, see Liglit. 

Tfanspirability o^ases, 69, 

Transpiration of ^iscs, OR 
Trent, mud iif tlic, flo. • 

Trevelyan instrunienl,^83. 

Tribromaniline, 332. 

Tribromocodeiiio, 291. 

Trichloro-najditlialiii, 339. • 

Trifolium mediunij anal, of the ash, No. 79, 
Table B. 

— . ■■ ■ pratenscy anal, of the ash, Nos. 77, 
78, Table B. 

Trimolybdate of ammonia, 210. 
Trimorphism, 19. 

Triphylline, 519, 

Trithionic acid, 181. 

Trombe hydrdulique, principle of its action, 

68 . 


Tschernoscra (RnWian black earthy, 443. 
Tungsten, compounds witi) amidogen, nitro- 
gen, and oxygciiT 207, sqq. 

— equivalent, 206. 

oxide of, see Oxide. 

Tungstic acicl 208. • 

amidogen-cnmponnds, 206. 

■■■ ^ copjugate<l compounds with iron 

^ and mnngaiieso, 209. 4 ^ 

nit ret amides, 20/. 

Turbines, 71. ^ • 

•Tnrkey^rcd flyepig, influence of purpuriii, 

,, • * 

Turnips, white, anal, of the ashes of, 155, 
No. i7, I'ahlc B. 

Tuit\‘, iicills ill the fat of, 17 1. 

Tvvin-cry stJ^ see Cr\stals. 




IT. 


Ulltco t uftcrosnsy root, 371. 

Uranium, comp<»imds of uranium with 
.sulphur, potassa. 213. 

sesqnioxidt^f, sec Sosquioxidc. 


IJranyl, ^71 
•Ura^ of <“inchoiiiiiiit^^8(j 

■ moi’ijiine, 287. 

quinine, 285.* 


Urea, (Kportment at lOtV', with or without 
lime or magnesia, 377 *, deporttnent with 
^ ferrocyanide of potassium, 377. 

Uri‘id(‘s, 3i»2. 

Pric acid, prep, from tin; •excrement of scr- 
jients, 277. 

fjanrent's new forninlje for sc- 

\eral of tlic^aiMds derived fronrit, 277. 
Urinary concretion of a goat, 396. 

Urine, alteration in gout, 391 ; chylous 
urine, 391 ; amount of ammonia 
nitrogen in urine, .391. ^ 

volatile acids of that of the cow, 392 ; 

of the Ivirsc, 39 1 ; and of man, 39 1. 

^•liange of substances by passing 


througli tlie body into the urine, ,394. 

composition of tliat of a serpent, 395. 

•Meterm. of the amniokia in. 403. 

^ inctliod of anal, of, 120 ; daturinc in 

urine of ]»ersons poisoned, 449. 

Utensils, plated with um, 429. 

V. 

Vacuum, recfjction of weighings to a vac .im, 
71. 

Valerian, essential oil, rotation of the jdarte 
of polarization, 121. 

Valerianoi o/., spec, grav., 330. 

Valeric acid, (Tecomposition by' heal, 269. 

V^ours, spec, heat of, 35. 

tension of, 41. 
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Variolite, ebemical examig^ion of, 549. 
Veal, anal, of the ashes, £9. 

Vegetable substance, see f Mants. 

Vegetable tallow, Chinese, comp, and deport, 
of, 275. 

Vegetation, ♦electricity excited jn the process 
of, 163. 

- depemlence on the physical quali- 

ties of rocks, 511. 

«€?<* Plants. 


Vein, fluid, resolutior iqto drops, 3. 
Volvet-coppcr-orc^ 521 . ' • 

Velocity, of light, in airland w^lcr, g9 ; 
measurement, 89. 

Vermicnlitc, 505. • 

Vesuvian, magnetic |ind opti&l deport., 
155. 

Vesuvius, emanation -products bf, 529. 
Vibration, law of \ibration of culh’ul pipes, 
81 ; on the nodal lines of rods Murating 
transversely, 73, ; vibratibns of a 

circular plate, 17* 

Vicia faha, anal, of the/^sh of, No. 71, Table 

B. J 

sniiva, anal. / a '‘ the ash of. No. 80,* 

Table B. • 

•'’TTiie, mineral substances taken fiom the 
soil in the cultivation of, 152. 

— anaU of fhe ashes of small wood, No, 
129, Table D. 

Vision, theory of, 127 ; numlici of all pr 
siblc visual imprcbsions, 127 ; single and 
double, 128. < • 

— 1 particular phenomenon of binoeular 

vision, 129. 

Vitriol, grefen, protection frdm oxydation, 

222 . 

Volatile oils, spec. grav. of a large number 
«.:/.^bem, 330; prepaiatiou by steam, 330; 
ak^dterations of, 330. 

Volcanic ashes, 559. 

froth-stonew, 559. c 

products of Vesuvius, 529. • 

Volumes, specific, see Specific volume. ^ 
Vortices, molecular, 59. , 

W, 

Walnut, inorganic ew.st it uents of, in different 
organs and at dimWiit periods, 450, 151. 
-■■■ * — anal, of the ashes of wood, hark and 
leaves iu spring and autuoiii. Nos, 121 to 
126, Table D. 

M'^arping, 440. 

Water, form, of bubbles in, 6. 

mz tens, of vap. of mixtures of, and benzol, 

bisulphide of carbon, chloride of carbon 
and ether, 41. 

— lioil. p. of, in the neighbourhood of the 
equator^ 43. 


Water, compressibility of, 59 ; velocity of 
sound in, 60. 

spouting of, through rectangular open- 
ings, 61 ; flow of, in channels and in tubes, 
62, 63 ; ^Telocity of propagation of waves, 

double refractio/? of, at different tem- 
peratures, 112. ^ 

magnetic act^ of, 

method of testing the hardness of,*by 

Clark's soap-test, 412. 

I alteration and deterioration ofi by ab- 

sorption of inorganic and organic sub- 
stances, 422; influence of, on animal 
matter, 4^2 ; iinnflcation of, by filtration 
tluM^ugh eailli, 422 ; mineral waters, 422, 
sf/q . ; of the ldke*» Gcrarmcr Vosges, and 
of Fecamp, 427 ; see Mineral-, Well-, 
Riv er-w ater. 

anarl. of, of the 1 iver Trent, 440. 

— - -vy heels, 71.'' 

Waves in water, velocity of propagation of, 
61. 

fg^ree o'Si of the sea, 72, 

Wax, magnetic act, of, 149. 

dceomp. ' of, bv over-heated steam, 

276. 

sceietion of, by insects, 396. 

Weighdkgs, reihietion to a vacuum, 71. 

W<!ll-water» 122, see Water. 

W^'ineiite, 195. 

Whale, cieatin in the flesh of, 388. 

Wdii^at, depoitment of, at high temperatures 
in scaled tubes, 366. 

# normal constituents, 453 ; amount 

of gluten, 458 ; amount of moi.»ture in 
vaiious (wet and dry) seasons, 458. 

analysis, of ashes of grains and straw, 

Nos. 1 to 7, Tabic A. 

nutriment in the bran of, 459 ; adul- 


tciation of vv beaten flour, 159. 

^liistling, with the mouth, 83. 

White of eggs, anal, of the ash of, 378, 
379. 

— lead, absorb 'jig por er for the rays of 
,, heat, 46. ^ 

Whlhamsite, 508. 

W'^ind-gaugc, 43. 

\^me, inorganic constituents of, 453, and 
No. 127. Table Jl. 

Wolfiam, 515. 

W^ollastouitc, 485, 

W’^ood, deport, of, at a high temp, in sealed 
tubes, 366. 

rotten oak-wood is pure mould, 

444. 

-asbestus, 488. 

spii it, compressibility of, 59. 

hydrocarbons in it, 333. 


Wool, refuse, use as manure, 439. 
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X* 

Xanthate of potassa, 314, sqq. 
XyleiKN 334. 

XNlidine, 334. 

Xylol, 334. 


YHlow lead-oro, 517. % 

Yrrha-inate, the Paragnay-loa, 375. 

Yolk of anal, of tlic ash vf. 378. 37‘.k 

\ llro-iliiuaiit?, 515, 

Z. 

ZragoiiPe, 504. 


Zinc, cryst. f. of, T\. 

absorl)ing ])owt of, for the rays of 

heat, 17. • 


magnetic act. of, 149. 

amount of arsenie in commcrec, 217. 


compos. calamine, 432. • 

-biende, 4 79. 


— ; — carbonate of, see Carb-matc. 

napbtbionale of, 3i2. • 

— -ore, red, 179. * 


-ores. anal, of, lOG* 

o\id»‘ Oxide of /inc. 

— -f -spV r.s- 1 . * 

sidiMiatc* of, .vce Sulphate. 

sul^>hide of, sve Sulpliid*' of /inC- 

Zircon, magnetic and g])t. dc]iort. of, 155. 
Zirconia, separation of, from iron, 407. 



624 


miv 'X'mk xNnK^x:. 





• 



Action. 

TVniLl. . 




. 


Analysis- 

A|>i»l. . 




• 


Applieat ionP 

Li>il. 7>. 




► 


lioil iiig-^ioint- 

Coin'll, . 





'J' 

Combination. 

Comp. 

t 



• \ 


Comi>are. 

Compos. . 

-• 





Composit ion. 

Concl. r. P 






Conclueii^’m-rcsislance. 

\^OIiSi. * 






Oonstilnt ion. 

Cryst. f. . 



' 1 



stallino form. 

ilccoinp. . 






i>€jcom p^isition. 



<• 




Tlej^-ortinent, 

I>€*lcriu. 






1) extermination- 

l>eleet- 




. ^ 


1 )etc?blion. 

l*'leotr. 






Electricity. 







1^ i£n i valtn* 1. 

'I^xp- 






E X pansion . 

'"‘viim. 






1C X at n i 11 at iow . 

For in. . 


* * 




Poriiialion. 

li. 






P'nsion-lieat. 

Pus. p. 





• # 

Pusii-fcg-poiii^*. 

Iiwest- 






•5 n\ iga tion. 

T^at. fas. li. 



- 1 



l^atent fiisioii-bi-at . 

li ■ * 






Latemt beat. 

Xfat. vap. ii. 



• 1 



r# atent vajionr-lieat. 

Oceiir. 






< Recurrence. 

Opt. deport. 






Cif^ti-^'al eleport iiiciit. 

Org. subst. 






Organic sidistaiice. 

Preeip. 






P reel pi tat ion. 

P 'Xl. . 






Pro cl act. 

iSrep. . 






Preparat ion. 

-^op. . 






rojiert i es . 

Rcco^^ii. 



1 



P •^'cogn ition. 

Separ. 






S paratioii. 

Solut. . 


4 • 




S> ‘lilt ion. 

Sol. 






Solnlilc- 

Spec. grav. 





Specitlc gravity 

Spec. li. 




. 


"^Specillc lic^t. 

Subst. 




• 

*1 

Sab stance. 

Temp. 




• 

• 

Temperatiire- 

Tens, of vai>. 



- 

o 

' Tension of vapour. 
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